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PREFACE TO THE SEVENTH 
EDITION 


THE preparation of this present edition has been undertaken entirely since 
the declaration of war. This has led to certain difficulties as enemy action has 
rendered some illustrations and notes inaccessible. The problem of the 
discussion of war surgery is one which we have kept prominently before us, 
and we have introduced a short appendix on War Surgery at the end of the 
first volume. This is in no sense comprehensive, for many subjects which 
can be reasonably considered as coming under the heading of war surgery 
were already present in the text. The appendix must therefore be regarded 
in the nature of an amplification of these articles, while we have transferred 
into it from elsewhere in the book the discussion of the treatment of “ gas 
cases’ and of certain aneurysms which are largely seen as sequelw of war 
injuries. 

The whole of the book has been completely and carefully revised, and 
many subjects entirely re-written. In particular, large alterations and 
additions have been made in the sections on cleft palate, blood grouping and 
transfusion, sympathetic surgery and injuries. It has been thought advisable 
to remove some of the preliminary discussion of bacteriology and the descrip- 
tion of amputations which are only of historic interest. 

The authors feel confident that the work will still maintain its place in 
the field of surgical literature as providing enough material for the student 
to pass his elementary and advanced examinations. It will also serve as a 
book of reference to the qualified practitioner. 

There remains the pleasant task of acknowledging our thanks and indebted- 
ness to those friends and colleagues who have assisted us in the preparation of 
this edition. The sections on ear, nose and throat surgery, ophthalmic 
surgery and anesthesia have been revised and re-written by Mr. Neilson, 
Mr. Gimblett and Dr. Potter. Dr. Fildes having retired, Dr. Bertram Shires 
has kindly undertaken the task of revising the section on X-rays. Dr. T. 
Anwyl-Davies, Physician in charge of the Venereal Department at St. 
Thomas’s Hospital, has fully revised all the sections dealing with venereal 
disease, and provided some extra illustrations for this part of the work ; while 
the Surgery Departments of the Universities of Liverpool and Birmingham, 
and the Photographic Department at St. Thomas’s Hospital have also supplied 
us with some excellent photographs. 

Mr. Charles Rob, M.B., M.Ch. (Cantab.), F.R.C.S. (Eng.), Surgical Tutor 
and Registrar at St. Thomas’s Hospital, has read all the proofs and to him we 
are indebted for several very valuable suggestions ; while to Messrs. J. & A. 
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Churchill Ltd. and to Mr. J. Rivers of that firm we must acknowledge our 
gratitude for their usual courtesy, helpfulness and patience. 

We feel that we cannot let this edition go to press without alluding to the 
death of the artist, Mr. Thornton Shiells. His skill in preparing drawings for 
illustrating medical and surgical publications was well known, and he was 
responsible for most of the illustrations in our original edition. 

W. H.C. R. 
P. H. M. 
Har.ey STREET, 
Lonpon, W.1. 


PREFACE TO THE FIRST EDITION 


In producing this work the authors have had two main objects in view, 
the first being to place before the student a book which is sufficiently compre- 
hensive to provide him with all that he will require in passing both his ordinary 
surgical examinations and any higher examinations to which he may aspire, 
such as the Fellowship of the College of Surgeons ; and the second, to present 
a book which may be of value as a work of reference to the medical practitioner. 

Surgery is now a vast subject, and it has always fallen somewhat naturally 
into the divisions of Surgical Anatomy, Surgical Pathology, Diagnosis and 
Operative Surgery, together with all their side issues. We have recently come 
across the following quotation in a work of fiction with reference to certain 
imaginary members of the profession who are there described as “‘ Men who, 
led to take up surgery by the hope of gain and notoriety, have given themselves 
no time to learn its scientific principles ; showy operators who diagnose with 
the knife and endeavour to dictate to nature and not to assist her.” Feeling 
that there might be a certain modicum of truth in this description, we have 
endeavoured, as far as possible, to give a full account of the surgical pathology 
and the scientific side of the subject as well as the more practical details, such 
as diagnosis and treatment. 

Surgical after-treatment is a subject which is often greatly neglected in both 
text-books and bedside teaching, and though, of course, it can only be learnt 
really thoroughly by actually having to undertake it, we have tried, as far 
as possible, to place before the reader reasonable and accepted methods for 
the after treatment of operation cases. 

Modern medicine, and surgery also, are very much coloured by biological 
chemistry, and a multitude of chemical tests and laboratory examinations are 
now employed in connection with surgical cases. It is a deplorable fact that 
in many instances such methods are used to establish a diagnosis with com- 
plete neglect and disregard of the clinical aspects and personal subjective 
symptoms of the patient ; we feel that it cannot enhance the interests or the 
reputation of the profession if the clinical and human elements in surgery are 
lost sight of, and have therefore endeavoured to show that the practice of 
surgery is an art, and that it never can be an exact science, entirely relegated 
to the test tubes and appliances of a biochemical laboratory. 

We have essayed as far as possible to give some account of the ways 
in which these various chemical processes and biological tests should be 
employed and of their relative values in diagnosis, but we have made no 
attempt to give in detail the methods of performing such tests. This is partly 
owing to limitation of space, but still more because we feel strongly that if the 
results of these complicated chapters in chemistry are to be of value in the 
diagnosis and treatment of patients, they must be performed by absolute 
experts, and it is not wise to encourage either the student or the practitioner 
to endeavour to perform them for himself. 

We have made a practice throughout both volumes, where applicable, of 
prefacing each chapter with a short account of the applied surgical anatomy 
and physiology of the region or organ discussed. These sections are printed 
in small type, not in order in any way to detract from their importance, but 
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from considerations of space, and to differentiate them from the pathological 
and clinical portions of the work. 

An account of the various operations in surgery is not essentially part of 
a work on surgery, and there are many excellent books dealing with the 
subject. We have, nevertheless, included a short account of the salient points 
of all the more important operations with their indications and difficulties, in 
the hope that, for the student at any rate, it will render the book complete 
and increase its value. 

In many instances there are methods of treatment and operations which, 
though very seldom practised nowadays, are nevertheless worthy of considera- 
tion for their classical associations and because of the resulting tendency for 
them to be used as examination tests. We have, therefore, as far as possible 
referred to all such obsolete methods, but in the shortest possible fashion, 
giving the reasogsor their gradual disappearance from modern practice. 

With the added object of rendering the work as complete as possible we 
have included short chapters on diseases of the eye, diseases of the ear, nose 
and throat, on anesthetics, on X-rays in diagnosis and treatment, and on 
the surgical aspects of obstetrics and gynecology. In each instance these 
chapters have been written more with a view to assisting those who are 
studying or practising general surgery rather than the specialities therein 
contained. 

There remains the pleasant task of acknowledging our indebtedness and 
thanks to those of our colleagues and others who have assisted us in the 
preparation of this work. 

Mr. R. H. O. B. Robinson, B.A., M.B., B.Ch. (Cantab.), F.R.C.S. (Eng.), 
Surgeon in Charge of Out-patients to St. Thomas’s Hospital and Assistant 
Surgeon to the City of London Hospital for Diseases of the Chest, has written 
part of the four chapters on Injuries of Bones, Injuries of Joints, Injuries 
of the Upper Limb, and Injuries of the Lower Limb. He has also read through 
the whole of the proofs for us and given us many valuable suggestions. 

Mr. W. H. Battle, F.R.C.S. (Eng.), Consulting Surgeon to St. Thomas’s 
Hospital, to whom we were both House Surgeons, has very kindly placed the 
whole of his very large collection of clinical photographs and pictures at our 
disposal, and we have drawn many of our illustrations from this source. 

Mr. D. ¥. A. Neilson, B.A. (Cantab.), F.R.C.S /(Eng.), Assistant Surgeon 
to the Ear, Nose and Throat Department of St. Thomas’s Hospital, Aural 
Surgeon to the Freemason’s Hospital and London Fever Hospital, late 
Assistant Surgeon to the Ear, Nose and Throat Department of the Royal 
Free Hospital, and Registrar to the Ear, Nose and Throat Department of 
University College Hospital, has written the three chapters on Diseases of 
the Ear, Nose and Throat. 

Mr. C. L. Gimblett, M.A., M.D., B.Ch. (Cantab.), F.R.C.S. (Eng.), M.R.C.P. 
(Lond.), Surgeon to the Royal Westminster Ophthalmic Hospital, and late 
Senior Ophthalmic Surgeon to the Royal Northern Hospital, has undertaken 
the whole of the chapter on Diseases of the Eye. 

Dr. Geoffrey Fildes, M.B., Ch.B. (Vict. Manch.), D.M.R.E. (Cantab.), 
Physician in Charge of the Radiological Department at St. Thomas’s Hospital, 
has written the chapter on X-rays in Diagnosis and Treatment. 

Dr. A. F. Potter, Honorary Anssthetist to St. Thomas’s Hospital and to the 
Royal Albert Dock Hospital and late Hon. Asst. Anmsthetist to the Royal 
Dental Hospital, is responsible for the chapter on Ansesthesia. 

We are aiso indebted to Mr. Richard Warren, M D., M.Ch. (Oxon.), F.R.C.S. 
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(Eng.), for permission to use certain illustrations from his work, “ A Text- 
Book of Surgery.” 

To Professor Dudgeon, Dr. Bamforth, Dr. A. L. Urquhart, and Dr. John 
Taylor we are indebted for the loan of microscopic preparations and patho- 
logical material, and to the Museum Committee of St. Thomas’s Hospital 
we owe our thanks for permission to make use of the specimens in the 
Shattock Museum. 

From Colonel Harrison and Dr. T. Anwyl-Davies we have derived much 
help in the matter of the treatment of venereal diseases, and to the former we 
tender our thanks for permission to use several illustrations. 

Prof. De Weaselow, Physician to and Professor of Medicine at St. 
Thomas’s Hospital, has kindly assisted us with regard to the various tests 
for renal efficiency. 

Dr. Dore, Consulting Physician to the Skin Department at St. Thomas’s 
Hospital, has helped us greatly with advice and illustrations relating to 
Diseases of the Skin, and to Messrs. Millward and Yule we tender our thanks 
for photographs which they have taken for us. 

We are indebted to Messrs. Allen and Hanbury for the loan of certain blocks. 

Messrs. Thornton Shiells and Ford have greatly assisted us by the pains- 
taking way in which they have produced drawings of microscopic slides and 
specimens, at the slall of which we can only marvel. We are also much 
indebted to Mesers. J. & A. Churchill for their help and care in the publication 
of the work. 

W. H.C. R. 
P. H. M. 
Harry Street, 
Lonpon, W.1. 
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THE SCIENCE AND PRACTICE 


“OF 
SURGERY 


CHAPTER I 


INJURIES AND DISEASES OF THE BRAIN AND 
ITS MEMBRANES 


Surgical Anatomy and Physiology. The brain is surrounded by the three 
membranes which together constitute the meninges. The outer membrane, the Dura 
mater, consists of a tough, outer fibrous layer, which is really the periosteum of the 
inside of the skull, and a softer inside serous layer lined with endothelial cells. In 
places these two layers split and in between them run the big venous sinuses, while 
between the dura mater and the bone are found the meningeal vessels. The dura 
also splits to form the cave of Meckel. Beneath the dura is the subdural space, 
which is narrow and really only a potential space, the dura being more or Jess closely 
applied to the middle membrane, the Arachnoid mater. This is a thin layer lying 
close to the brain, but not penetrating into its sulci, and it is in its turn separated 
by the subarachnoid space from the innermost membrane, the Pia mater, which 
is a thin and very vascular layer, closely applied to the surface of the brain and 
insinuating itself into all its sulci. In the subarachnoid space, which is subdivided 
by a network of fibrous tissue, we find the cerebrospinal fluid, this space being, 
at the base of the brain, enlarged in certain situations into wide spaces, full of 
cerebrospinal fluid and known as ctsternee. 

Circulation of the Cerebrospinal Fluid. The cerebrospinal fluid is secreted 
by the choroid plexuses of the lateral ventricles, and this fluid is greatly increased 
by venous congestion in the cranial circulation or by obstruction of the vein of 
Galen. It has the property of setting up a protective reaction in any soft tissues 
other than nervous structures with which it comes in contact, and around any leak 
of cerebrospinal fluid into other tissues a new dura mater is rapidly formed. The 
fluid fills the ventricles and passes out into the cisterna magna and the general 
subarachnoid space through the foramina of Majendie, Key and Retzius in the roof 
of the fourth ventricle. From the base of the brain the fluid passes forward and 
upwards over the cerebral hemispheres, while a small amount passes down the 
spinal meninges. It is finally absorbed into the intracranial venous sinuses by 
means of the Pacchionian bodies and small arachnoid villi. The brain and spinal cord 
are surrounded by this fluid on all sides, while the central spinal canal also contains it. 
The inner surface of the dura mater is a serous membrane like the peritoneum but 

with a very limited power of forming adhesions, so that infection very readily 
spreads underneath it. 

Each cranial nerve as it leaves the skull drags out with it a tubular prolongation 
of each of these membranes, which gradually fuse with the fibrous sheath of the 
nerve. 

The Cerebral Circulation. The vascular arrangements within the skull 
are peouliar in many ways. For inasmuch as the skull is virtually a rigid box 
containing what may be regarded as an incompressible semi-fluid substance, the 
amount of blood flowing into the skull must always equal that flowing out, and 
as the vessels of the brain have no vasomotor control, changes in the amount of 
blood. supplied to the brain are entirely effected by alterations in the pressure of 
the general circulation. So that a rise of general blood preseure will send more 
blood to the tain, while obstruction of the internal jugular veins, by which most 
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of the blood leaves the skull, will diminish the circulation through the braiv 
and increase the intracranial pressure. It is on these facts that the efficiency 
of injections of hypertonic saline in reducing intracranial pressure depends. The 
cerebrospinal fluid can flow backwards and forwards down into the spinal canal, andi 
this can compensate to a slight degree for changes in pressure, provided they are’ 
gradual; thus a gradually increasing pressure on the brain may have little effect for 
some time, but a rapid increase of pressure cannot be compensated for and soon 
causes the brain to become anzemic. The arterioles of the brain are end-arteries, 80 
that the blocking of any particular vessel threatens the vitality of the area which it 
supplies, though the main arteries anastomose freely before entering the brain. The 
effect of any general rise in the intracranial pressure is to force the cerebral hemi- 
spheres down upon the pons and medulla, and the latter’ structures in their turn 
through the foramen magnum and down upon the spinal cord. When cerebral 
pressure is very high, quite a marked cone may be produced by the forcing of the 
medulla and cerebellum down through the foramen magnum. The veins of the brain 
have no valves and are very thin: immediately on leaving the brain they enter 
the venous sinuses which are between the two layers of the dura mater, and 
thence most of the blood drains into the internal jugular veins. 

The brain consists of an outer layer of grey matter, composed chiefly of nerve 
cells, while its inner portions consist of white matter, which is formed by long nerve 
filaments projecting from and connected with the nerve cells. The important nerve 
centres are therefore found chiefly in the outer layer of grey matter and also to a 
certain extent in masses of grey matter which are distributed in the deeper parts 
of the base of the brain. 

Motor Centres and Tracts. The nerve cells which control the voluntary 
movements of the body are largely grouped together in one area known as the Motor 
Area, which is situated in the grey matter of the ascending frontal gyrus (precentral 
convolution), which lies immediately in front of the Fissure of Rolando; and this area 
passes right up to the mesial surface of the cerebral hemisphere where it is in contact 
with the Falx Cerebri (paracentral lobule), while it passes downwards as far as the 
Fissure of Sylvius. Every group of muscles is here represented by a regulating group 
of nerve cells, which are constant in position, the order of the groups of nerve cells in 
this convolution being roughly, from below upwards, those for the hand, arm, shoulder, 
trunk, hip, legs, and toes. Thusabove the superior genu of this convolution are found 
the centres governing the leg, foot and perineum : the trunk centres are opposite this 
genu; the arm centres are immediately below it. Opposite the middle genu of the 
convolution lie the centres for the neck, while below it are those for the face, tongue 
and larynx. Movements of the eyes and head are represented rather further forward 
in the posterior part of the midfrontal gyrus. It must be remembered that certain 
neurologists hold that cerebral localisation is not as definite as this, and is a much 
more widely scattered phenomenon. The motor impulses pass down from 
the cortex by two tracts, the Pyramidal and the Rubrospinal, the latter carrying 
fibres which come from the cerebellum. The fibres for the pyramidal tract pass from 
the motor cells in the motor area through the centrum ovale to the internal capsule, 
where they are found in the anterior two-thirds of its posterior limb, the arrangement 
of the fibres at this point being, from before backwards, those for the face and eyes, 
those for the arm, and finally those for the leg. From here the pyramidal tract passes 
down the crus cerebri, the pons and the medulla, and in this part of its course many 
fibres pass away from the tract to communicate with the nuclei of the cranial nerves 
which lie in the pons and the medulla. In the lower half of the medulla the decussa- 
tion of the pyramids is found, and here the greater part of the motor fibres cross to the 
opposite side and pass down the lateral column of the spinal cord to form the crossed 
pyramidal tract. A few fibres do not cross here, and these pass straight on down as 
the direct pyramidal tract, but these fibres also cross in the cord lower down. 

The fibres of the rubrospinal tract, which are responsible for the preservation of 
muscular tone, originate in the cerebellum, where they form the efferent fibres of a 
reflex mechanism, the afferent fibres of which pass up from the cord into the cere- 
bellum. From the cerebellum these fibres pass to the Red nucleus, and hence via the 
orus cerebri, into the rubrospinal tract itself in the lateral column of the spinal cord. 
It is thought that the rubrospinal tract controls the more automatic movements of 
the body, such as breathing and walking, while the pyramidal tract conveys impulses 
or the more skilled movements. In addition to this it is probable that the pyramidal 
tract conveys impulses which inhibit the muscular tone, while the rubrospinal tract 
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conveys the impulses which keep up and incite muscle tone. These filaments 
(axons) from the motor cells finally end at different levels of the cord by breaking 
up into dendrites in the ordinary way, and where this occurs a communication is 
formed either directly or indirectly with the motor cells in the grey matter of the 
anterior horns of the cord. The axons of these anterior horn cells pass out of the anterior 
nerve roots as the motor filaments in the spinal nerves and finally end up in voluntary 
muscles. The upper system of cell, axon and dendrite reaching from the cortex to the 







MOTOR TRACT 
PYRAM/DAL) 





a 
ce 
eo 


e 
] 
¢ 
'] 
8 
i 
teecete SENSORY TRACT 
8 
§ 
SENSORY DECUSSATION : 
IN MEDULLA ‘ 
se r] 
es 6 
MOTOR DECUSSATION A 
‘N- MEDU. } 
(DECUSSATION OF PYRAMIDS) (z= 
WR ei see ] 
i] 
t 
CROSSED PYRAMIDAL TRACT-»... “T-D/RECT PYRAMIDAL TRACT 
( 
A 
" “| TMOTOR DECUSSATION IN CORD 
<a “a 
a UTSENSORY DECUSSATION IN CORD 
‘ 
A 
( 
4 
‘ 
: 
SKIN Fe : 
4 


Ly 


<— 
ea @ @ @ @ @ ww 


Fig. 1. A diagrammatic representation of the motor and sensory tracts in 
the brain and spinal cord. 


grey matter of the cord is called the upper motor neurone, while the lower and similar 
system which leads the impulses on from where this upper neurone ends, as far as the 
voluntary muscle for which they are designated, is called the lower motor neurone. A 
destructive lesion of the upper neurone will lead to a spastic paralysis of the musoles 
concerned, with exaggerated deep reflexes, if the pyramidal tract only is involved. If 
the rubrospinal tract is also destroyed, as is seen in a total transverse lesion of the cord, 
the muscles will be flaccid and the deep reflexes lost, but in lesions of the upper 
neurone, whether spastio or flaccid, the nerve fibres do not degenerate, the nutrition 
of the muscles does not suffer greatly, only exhibiting wasting from disuse, nor do 
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Fie, 2. Diagrams illustrating the position of as psd cerebral gyri and 
the localisation of certain important functions of the brain. 
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they develop the reaction of degeneration. If the lower neurone is involved by a 
lesion, the muscles are always flaccid and the deep reflexes lost, the nerve fibres 
degenerate, the muscles rapidly waste, and in a few days show the reaction of 
degeneration. 

Sensory Centres and Tracts. There are several different kinds of sensory 
impulses which pass from the periphery of the body to the brain : they include the 
sensations of deep pressure, joint position, heat and cold, pain, light touch, discrimi- 
nation of separate points close together and localisation of sensation. (For a fuller 
description of these see Vol. 1I., ChapterXII.) The fibres oonveying all thesesensations 
run up the peripheral nerves and pass into the posterior spinal nerve roots : here these 
fibres are connected with the cells in the ganglion on each posterior nerve root. 
From these ganglionic cells an axon proceeds into the spinal cord via the posterior 
root, and in the cord the main branch travels upwards, while one or two smaller 
branches are given off which pass downwards. The ascending fibres then pass up to 
the brain by two routes. Those conveying pain and temperature sense cross to the 
opposite side of the cord shortly after entering it, and then ascend in the tract of 
Gowers, passing through one or more secondary cell stations on their way : finally 
they pass by the Fillet to the Optic Thalamus; while the fibres conveying muscle and 
joint sense and sensations of light touch pass up in the posterior columns of the cord 
in the tracts of Golland Burdach to the nucleus gracilis and cuneatus and the medulla: 
there they also cross to the opposite side and pass on to the optic thalamus. In the optic 
thalamus these fibres communicate with the fibres of other cells, whence axons pass 
directly to the sensory centres in the cortex, which are situated in the post-central 
(ascending parietal) convolution immediately behind the Fissure of Rolando and 
also to a certain extent in the immediately adjoining portions of the parietal lobe. 
In this part of their course these sensory fibres are found in the posterior limb of the 
internal capsule immediately behind the motor fibres of the leg. 

Effects of Lesions. It must be remembered that the results of lesions of the 
nervous system vary greatly according to whether the affected part is irritated and 
stimulated or destroyed and put out of action ; thus many lesions, such as a tumour 
or hemorrhage, will affect the part of the brain concerned first of all by irritating 
it and only later on by destroying it. Irritative lesions of the motor system 
produce muscular spasms, twitchings, convulsions and rigidity, whilst in the sen- 
sory mechanism they cause pain, tingling and numbness. Destructive lesions of the 
motor system cause paralysis, which will involve the upper or the lower motor 
neurone as the case may be (see p. 3), while on the sensory side of the system such 
a destructive lesion will cause complete ansesthesia, loss of muscle sense, of pain, and 
of temperature sense. It must be remembered also that many lesions in the brain will 
cause destruction of one part of it and irritation of neighbouring parts, while the 
conditions of the circulation within the skull are unusual, so that the presence within 
it of an abnormal swelling, such as a tumour, may cause one portion of the brain to 
lose its function, owing to anwmia, and another portion to be hyper-excitable as a 
result of congestion. Irritative phenomena in the motor system are as a rule chiefly 
associated with lesions affecting the cortex: but they are also often seen in lesions 
affecting the tracts. 

Special Centres. The cortical centres which control Vision are found in the 
occipital lobes around the calcarine fissure, being behind the parieto-occipital fissure 
which lies under the lambda, the centre on each side receiving fibres from the corre- 
sponding sides of both retine. Thus the destruction of the vision centre in one 
occipital lobe produces a homonymous hemianopia. 

The Auditory centre is in the posterior half of the superior temporal convolution. 

The centres for Smell and Taste are found in the uncus. 

Speech and the understanding of speech, reading, ita understanding, and writing 
are all methods of expression which are closely related to one another, and they depend 
upon the co-ordination of several different centres in the brain, namely the speech 
centre proper, the visual, the auditory and the writing centres. These centres are 
connected to each other by fibres known as association tracts which run in the white 
matter of the brain, and which pass just above the upper end of the Fissure of Sylvius, 
and it is lesions in this neighbourhood, and more especially on the left side, which give 
rise to Aphasi 

The frontal lobe has been called a silent area, as here sometimes extensive lesions will 
produce no symptoms, though in other instances they will be accompanied by changes 
in temperament or intelligence. It is possible also that at the front of the frontal lobe 
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there is a centre which initiates voluntary movements, and this centre is probably to 
be found in the superior and middle left frontal convolutions in right-handed people. 

Cerebral Localisation. There are several methods by which the various parts 
of the brain can be localised with relation to the surface of the skull, and in order to do 
this certainimportant bony points must berecognised. The Nasion is situated in the 
midline at the base of the nose, ¢.e., the midpoint of the naso-frontal suture: the 
Inion is the external occipital protuberance which can easily be felt, and a line 
joining these points corresponds in direction to the Falx cerebri, and the superior 
longitudinal sinus. The point on this line where the parietal and frontal bones 
meet is called the Bregma, while the corresponding point where the parietal and 
occipital bones meet is the Lambda and is about 2} inches above the Inion. At the side 
of the skull the following structures may be felt: the parietal eminence, the inferior 
temporal crest, which may be traced backwards from where it commences near 
the external angular frontal process, the external angular frontal process itself, and 
the malar tubercle just below it, the zygomatic process passing backwards towards 
the ear, the mastoid process behind the ear, with Macewen’s suprameatal triangle just 
above and in front of it. 

The lateral sinus commences at the Inion and goes with a gentle curve upwards to 
the posterior part of the upper half of the mastoid process. Thence it curves down- 
wards nearly to the apex of this process. 

Reid’s base line is a line drawn backwards from the lower border of the orbit to the 
middle of the external auditory meatus, and this, when prolonged, runs just below the 
inion. The line lies almost completely below the level of the lateral sinus. 

The Sylvian point, where the three limbs of the Sylvian fissure diverge, is 14 inches 
above the zygoma and 1} inches behind the external angular frontal process: this 
very nearly corresponds with the Pterion. The posterior horizontal limb of the fissure 
runs from this point to a point } inch below the most prominent part of the parietal 
eminence, while the vertical and horizontal limbs of the fissure pass directly upwards 
and directly forwards from this point for } inch. 

The external parieto-occipital and first temporo-sphenoidal fissures correspond to 
a line joining the malar tubercle and the lambda, the posterior and middle thirds of 
this line corresponding to these two fissures. 

The Fissure of Rolando is marked out best by finding a point 4 inch behind the 
midpoint of the line from the nasion to the inion: this point is 2 inches behind the 
bregma. From this point a line should be drawn downwards and forwards at an 
angle of 674° to the median line and this line should extend for about 34 or 4 inches. 
The precentral convolution containing the motor area will then be found immediately 
in front of this line, and the sensory area will be immediately behind it, while it is useful 
to remember that the superior temporal crest to which the temporal fascia is attached, 
and which lies about } inch above the inferior temporal crest, crosses this Rolandic 
line at a point which marks roughly the separation of the face and arm areas from 
one another. 

The middle meningeal artery, which is a branch of the internal maxillary, is a vessel 
of some importance in connection with the surgery of the brain. It enters the skull 
through the foramen spinosum and divides into two branches at a point just above 
the midpoint of the zygoma. The anterior branch is the one more commonly 
injured, and the course of the vessel is mapped out by taking three points and 
joining them together: a point 1 inch above the zygoma, and 1 inch behind the 
external angular frontal process, a similar point 14 inches above and behind these 
bony prominences, and a third point 2 inches above and behind the same prominences. 
In the lower part of this course the artery frequently runs into a canal within the 
bone, and it is therefore better when endeavouring to expose the artery to remove 
the trephine circle at the highest point and then to cut the bone away downwards. 
The posterior branch of the vessel will be found running backwards and parallel 
to the zygoma and about 1} inches above Reid’s base line (see also Vol. I., Chapter X.) 

It is sometimes necessary to tap the lateral ventricle, and this is best done by remov- 
ing a trephine circle or boring a small hole 1} inches behind the external auditory 
meatus and 1} inches above Reid’s base line. A trocar introduced here and directed 
towards the tip of the ear on the other side should strike the ventricle at a depth of 
about 2 inches from the surface. 

Macewen’s suprameatal triangle is the surface marking of the mastoid antrum, and 
this triangle is formed above by the supramastoid crest (the continuation backwards 
of the upper root of the zygoma), behind by a line drawn vertically upwards at the 
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posterior border of the auditory meatus, and in front by the border of the external 
auditory meatus itself. The supramastoid crest corresponds with the level of the 
tegmen tympani and the base of the brain. : 

Other methods of mapping out the position of the various important structures can 
be employed. Reid has devised a system in which all measurements are reférred to 
his base line, while Chiene has advocated another system of lines. For these the 
reader is referred to standard works on anatomy and surgical anatomy, while for a 
full account of the cerebral centres and the localising symptoms given by lesions of the 
brain, reference must be made to works on neurology. 

Lumbar Puncture. The removal of cerebrospinal fluid from within the spinal 
meninges in the lumbar region by means of a hollow needle is of great value both as a 
means of diagnosis (by examination of the fluid withdrawn) and also in order to diminish 
excessive intracranial tension in various forms of disease, while it is equally valuable 
in spinal and in cerebral conditions. This puncture is best made with the patient 
lying on his left side, his back bent and his knees drawn up, so that his chin and his 
knees are as closely approximated as possible : some surgeons prefer to do it with the 
patient sitting. The skin in the lumbar region is painted with iodine and a stout long 
sterile needle containing a stylet, cut flush with the tip, is employed. The fourth 
lumbar spine is found easily, as it corresponds in level to the highest points of the 
iliac crests, and the needle should be introduced in the space between the lumbar ver- 
tebree either immediately above or immediately below this spine (t.e., the third or 
fourth space, the latter being the best if possible). The needle should be introduced 
strictly in the midline and should be given a slight inclination towards the patient's 
head. In most cases it will pass directly into the spinal theca at a depth of from 2 to 
24 inches, while if it encounters bone it should be withdrawn and introduced again. 
Once the needle is through the skin the stylet should be withdrawn and the needle ° 
then pushed onwards. When the spinal theca is pierced a slight suck will be heard and 
the cerebrospinal fluid will commence to flow out drop by drop if the tension is normal, 
while if the pressure is increased it will flow out in a continuous stream. If the fluid 
does not flow when the needle is thought to be safely in the theca, the stylet should be 
passed within the needle again to ensure that it is clear, while in some cases the 
passage within the needle of a smaller canula, whose end is cut square and without a 
point, will often cause the fluid to flow satisfactorily. The normal cerebrospinal fluid 
is absolutely clear, slightly alkaline, of specific gravity about 1006, with a trace of 
globulin, a few lymphocytes, some chlorides and traces of a substance which reduces 
Fehling’s solution : antitoxins and opsonins appear to be absent fromit. In addition 
to its value in diagnosis drugs may be introduced into the spinal theca by this means. 
Spinal anesthesia is induced thus (see Vol. I., Chapter X XIV.), antitetanic serum or 
magnesium sulphate in the case of tetanus, salvarsanised serum or mercurial] solutions 
in the case of the parasyphilitic infections of the nervous system have been intro- 
duced in this way, while in tuberculous and other forms of meningitis, in cerebral 
tumours and cerebral abscess, uremia, and in prolonged coma after injuries, with- 
drawal of fluid by this means has often given rise to relief of such symptoms as 
headache, blindness, coma, or delirium. It is wise not to withdraw more than 
about 30 o.c., while in the case of cerebral tumour or conditions where the intra- 
cranial pressure is very greatly increased, lumbar puncture is not altogether free 
from the risk of sudden death, which is thought to be due to the medulla descending 
on to the foramen magnum and top of the spinal canal as the fluid is withdrawn, so 
that the vital centres are pressed upon. Lumbar puncture is often of use during 
operations upon the brain to diminish the pressure and prevent the brain being 
forcibly extruded when the dura is opened. 

A few instances have been described in which after a lumbar puncture 
degeneration of the intervertebral discs and arthritis of the intervertebral joints 
have occurred. 

As a means of diagnosis, examination of the fluid withdrawn is most valuable. 
In the case of injuries the presence or absence of blood in the fluid will determine 
at once whether any hemorrhage that may be present is-extra- or intra-dural. In 
every case of laceration of the brain or subdural hemorrhage blood appears within 
a few hours in the fluid and is intimately mixed with it. 

In acute meningitis the fluid withdrawn is turbid, contains an excess of albumen, 
and the organisms causing the meningitis can be cultured from it. Pus and an 


excess of leucocytes will be present. 
In tuberculous meningitis the fluid is less turbid and contains less albumen but 
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an excess of lymphocytes. There is often a thin clot-like opacity in it. In all 
rucingerspalike td the pressure is increased. The bacillus of tuberculosis is not 
often discoverable. 

Measurement of the spinal fluid preesure by lumbar puncture is of value in cases of 
spinal tumour. This is the basis of Queckenstedt’s test. The spinal fluid pressure 
is measured by lumbar puncture at the top and bottom of the spinal canal and the 
differential changes in pressure are noted when (1) the jugular veins are compressed 
in the neck and (2) the patient strains. 

In cases of cerebral or spinal tumour characteristic cells are occasionally found, in 
the fluid, while in the case of a spinal tumour the injection of lipiodol followed by an 
X-ray photograph is an invaluable means of localisation. In cerebral abscess the 
fluid is normal, but in this case, and also in the case of a tumour, ite tension will be 
greatly inoreased. Air is sometimes introduced into the spinal theca after the 
withdrawal of the fluid in the hope that it will ascend into the ventricles and demon- 
strate their size and shape in an X-ray plate (see p. 48). 

In the examination of cerebral cases, traumatic or otherwise, a careful search must 
be made for any external lesion either of the scalp or the skull. The cranial and 
spinal nerves must be examined carefully and systematically, and a careful note 
made of the history with regard to fits and their onset, the patient’s mental condition, 
and the state of the sphincters. The pulse, temperature, respiration and urine must 
be examined, the general nutrition enquired into and search made for any other 
lesions, such as middle-ear disease or bronchiectasis, which might have a bearing upon 
a cerebral condition. 

Ventriculography. This method of investigating the shape of the ventricles 


is described on p. 48. 

Arteriography is a method of investigating the shape and changes in the blood 
vessels of the brain or other parts of the body by means of an injection of thorotrast. 
It is described in Chapter X., Vol. I. (vide Plate I., Vol. I.). 


INJURIES OF THE BRAIN AND ITS MEMBRANES 


The brain is comparatively well protected from injury by the skull, with its 
smooth dome-like shape and its elastic walls and bony buttresses, by the 
movable scalp which lies over the skull, by the water jacket of cerebrospinal 
fluidin which it is contained, and by the membranes which surround it, which 
are attached to the skull at certain points and send projections in between 
the various lobes of the brain to support it. In all cases where an injury has 
occurred to the head, the clinical features, the treatment and the prognosis 
will depend almost entirely upon whether the brain and its surrounding mem- 
branes are damaged or not and whether infection of these important struc- 
tures is likely to occur. Injuries of the brain and thé skull essentially occur 
together, and one of these structures is very rarely seriously damaged without 
the other being involved to a certain extent also ; but it must be remembered 
that, though any form or degree of injury to the one structure may be accom- 
panied by any form or degree of injury to the other, it is the injury to the 
brain which is by far the most important consideration. 

In considering traumatic lesions of the brain we shall find that the clinical 
and pathological manifestations do not appear always to correspond and 
coincide with one another, and that while the clinical manifestations may 
be divided roughly into two or three groups, and the pathological lesions 
encountered may be classed under three or four headings, the correspondence 
between the pathological variety of any injury and the group of clinical 
symptoms it gives rise to is not always the same. It is probable that when- 
ever following an injury to the head a patient loses consciousness, some 
definite damage to the brain has occurred, though it may be difficult to 
detect in the post-mortem room, and all these injuries to the brain will take 
the form of greater or lesser degrees of bruising or laceration. It will also be 
found that the extent of the damage to the skull is often no indication as to 
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the extent of the damage to the brain underneath, and very severe brain 
injuries may exist without any fracturing of the skull. 

The main pathological varieties of injuries to the brain which are seen are 
as follows :—~ 

(a) In mild cases, which have followed a blow on the head by a blunt object, 
and which probably have only been accompanied by the clinical symptoms of 
cerebral shock or concussion (see p. 10), scattered small petechial hemorrhages 
will be found throughout the brain. These will be visible sometimes to the 
naked eye, and in other instances may only be microscopic. In addition to 
these, signs ef degeneration will be present in some of the nerve cells, and 
there will be congestion of the base of the brain. 

(6) If the injury to the brain is more severe, there will be larger areas of 
extravasated blood usually near the surface of the brain and in size varying 
from a pin’s head to a walnut. They are often multiple and contain in their 
centre extravasated blood surrounded on the outside by an area in which the 
brain is red, softened and congested, and beyond this small petechial hemor- 
rhages will be found. Blood will be effused under the arachnoid mater, while 
the most severe extravasations are likely to be seen either under the point at 
which the skull is struck or at a point which is roughly opposite to this spot, 
in which case the injury is known as a “ contre coup.” The symptoms of 
such a condition will depend entirely upon the size and situation of the areas 
affected. Concussion and cerebral irritation (see p. 13) probably will be 
present, while irritation or paralysis of muscle groups, aphasia, deafness, or 
blindness will be found if the corresponding centres are involved. In a severe 
case the symptoms of compression of the brain (see p. 14) will be present, 
while it is a surprising fact that in many cases no localising physical signs are 
present at all, and it appears as though only silent areas had been involved. 
If, as sometimes happens, hemorrhages have occurred into the important and 
vital centres in the pons or medulla, death is likely to ensue rapidly from 
deepening coma and respiratory and cardiac failure, and it is in these basal 
lesions that hyperpyrexia and Cheyne Stokes’ breathing are especially seen. 

(c) Actual tears and lacerations are not uncommon, and these usually will 
be found at the tips of the lobes or in the cerebellum, while in the case of a 
penetrating wound they may, of course, occur in any part of the brain. 
Giving rise as they do to diffuse hemorrhage and increasing edema, the 
clinical symptoms associated with them are usually those of severe cerebral 
irritation and later compression, while localising physical signs will be present 
according to the site of the injuries. Diffuse subdural hemorrhage is usually 
present (see p. 24), and these injuries are serious and fatal. In such an injury 
the blood extravasated will sometimes find its way into the ventricles, usually 
the lateral ventricle, and when this occurs pulse, respiration and temperature 
all rise rapidly, generalised twitchings and convulsions occur, and death soon 
follows. 

Any of the more severe degrees of injury to the brain substance will be 
accompanied after an hour or two by a traumatic oedema of the. brain, both 
the arachnoid and the pial membranes also becoming edematous. This 
cedema may remain localised to the site of the injury or may become gene- 
ralised, and in either case it leads to a rise of pressure within the skull and 
causes cerebral irritation or compression (see p. 13). 

Brain matter which has been lacerated or destroyed, in the process of heal- 
ing is repaired by fibrous acar tissue, while the nerve cells and fibres undergo 
no regeneration whatsoever. Any portion of the brain destroyed, therefore, 
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completely loses its function, though there is some evidence that neighbouring 
parts of the organ sometimes can assume and take over functions other than 
their own. Extravasations of blood inside or just outside the brain usually 
will be absorbed gradually, leaving a small amount of hard white scar 
tissue, but in other instances the blood will become encapsulated by a thin 
fibrous capsule and persist more or less indefinitely as a haemorrhagic cyst, 
containing a yellow blood serum. 

Apart from the actual local damage done to the brain when a head injury 
occurs, there is evidence that there is always a diffusion of violence throughout 
the whole organ. It must be remembered that when part of the skull is 
struck, whether it is fractured or not, it is momentarily indented, and, contain- 
ing as it does what is virtually an incompressible fluid, such a momentary 
indentation is accompanied by a very great rise of pressure throughout the 
whole skull of very short duration, which in its turn sets up violent waves, 
stresses and strains in the cerebrospinal fluid which surrounds the brain and 
fills the ventricles. This sudden rise of pressure within the skull compresses 
the brain instantaneously and forces blood out of it, wringing it like a sponge 
and giving rise to a severe answmia of very short duration, while waves and 
variations in pressure in the cerebrospinal fluid may lacerate vessels at a dis- 
tance, shock and damage important centresand areas, and produce thescattered 
petechial hsemorrhages which are seen to occur. These two phenomena of 
instantaneous ansemia and diffused stresses and strains probably account in 
many cases for the production of injuries away from the point struck, and also 
for what may be called the generalised clinical manifestations of such injuries, 
which we shall describe now under the heading of cerebral concussion, cerebra] 
irritation and cerebral compression. It must be remembered that these three 
conditions are simply clinical conditions, which in many cases merge into one 
another or are co-existent, and that their pathology is not only uncertain but 
that the gross anatomical lesions associated with them will vary greatly, from 
one case to another. 

In addition to these three groups of general symptoms, many localising 
signs and symptoms may be present, depending upon what portions of the 
brain are bruised, lacerated or involved in a hemorrhage, but these localising 
features are frequently masked, at first at any rate, by one or other of the 
three conditions about to be described. 

Concussion of the Brain. This condition, which is popularly known as 
“* stunning,” is a clinical condition which is really very similar to that of acute 
shock, the symptoms in this case being produced by violence acting directly 
upon the brain instead of being due to impulses transmitted thereto by 
afferent nerves. 

The pathological changes found in a case which has been subjected to con- 
cussion alone are very similar to those which occur in shock (see Vol. I., 
Chapter IV.), while in addition in many cases the brain presents multiple 
minute punctiform hemorrhages and signs of congéstion at its base. Often 
severe bruising and lacerations of the brain are present, but when this is so 
the case can not be regarded as one of pure concussion; in most instances 
of uncomplicated concussion the changes found in the brain are those 
described in Group (a) on p. 9, and the way in which these changes and 
symptoms are produced is uncertain. They bear no relation whatever to the 
locality of the injury, and therefore it is unlikely there is any truth in the 
theories that they are due to paralysis of the vasomotor centre or to stimula- 
tion of the vagal centres or to direct trauma to the brain itself. Inasmuch as 
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the symptoms resemble a more or less total temporary cessation of all functions 
of the brain, it is probable that they are caused either by the severe temporary 
ansmia of the brain described above, or else by the waves of cerebrospinal 
fluid which the injury sets in motion, which flow from the lateral ventricles 
into the fourth ventricle, and also in the sub-arachnoid space, and reaching 
the pons and medulla affect both them and the restiform bodies, with 
their vital centres. Another theory has been advanced that ‘‘a molecular 
disturbance of the brain cells”? causes the symptoms, but this means 
nothing. It must be remembered that concussion can be associated with any 
form of injury to the skull, while quite commonly it will be found to occur 
without any bony injury at all. Very few patients die from pure and 
uncomplicated concussion, and hence the opportunity of observing patho- 
logical changes associated with the uncomplicated condition are rare. 

Clinical Features. The symptoms vary according to the severity of the 
violence, and to whether only the higher centres are affected or the lower 
medullary centres involved as well. In mild cases there is no loss of conscious- 
ness, but the patient feels giddy, dazed and sick for a few seconds and may 
falltothe ground. Here only the higher centres are affected, but in some cases 
automatism may occur, the patient having no subsequent memory of his 
apparently rational sayings and doings. He will remain mentally confused 
for rather longer and will sometimes vomit once or twice, but there 
will be no physical signs detectable, and after a minute or so he will 
have recovered completely, except that he feelsa bitshaken. Ina more severe 
case, where the medullary centres are also involved, he falls to the ground 
completely unconscious; occasionally shouting at him will rouse him, but 
more commonly he lies completely comatose with his muscles relaxed, his 
eyes closed, and the conjunctive insensitive ; his pupils may be contracted 
and react to light, or in severe cases will be dilated and motionless, but if the 
condition is one of uncomplicated concussion they will always be equal. 
He is pale, cold and clammy, with a slow and shallow respiration, while the 
pulse is weak and fluttering, sometimes slow and sometimes rapid, often 
irregular ; the sphincters are relaxed, so that incontinence may occur. The 
reflexes completely disappear at first, soon returning in a sluggish form, 
while the temperature is subnormal and remains so for some time. 

It must be remembered that after any blow on the head concussion to a 
greater or lesser degree may follow as the immediate result, and this is so 
equally whether the skull is fractured or not, and whether the brain is gravely 
damaged or not, but the only cases which can be accepted as pure and un- 
complicated concussion are those in which there is no gross damage to the 
brain and where the pathological changes are at most confined to the minute 
hemorrhages described above. The commonest instance of a pure and un- 
complicated concussion is a knock-out blow when boxing, where the patient 
is completely unconscious for a short time and rapidly recovers. After con- 
cussion has occurred, therefore, as the immediate result of a cranial injury, 
one of three things may happen :— 

(2) The coma may deepen rapidly, the pulse disappear and the patient die 
within a few minutes. In some instances death is practically instantaneous. 

(6) Where grave damage to the brain or its membranes is present the 
patient may pass without regaining consciousness from his state of con- 
cussion into a condition which is due to other and graver complications, 
such as cerebral laceration, intracranial hemorrhage, infection, etc., and 
when this is so the symptoms known as cerebral irritation or cerebral com- 
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pression willsetin. In other instances of this kind there will be a lucid interval 
(see p. 22), when the patient recovers from his concussion and then passes 
into coma again as the result of these other more serious lesions. 

(c) If the case is one of pure and uncomplicated concussion, death is very 
rare and a stage of reaction will soon set in, so that after a few minutes, or 
at most an hour or so, consciousness will return gradually. This will be 
heralded by an increase of pulse and respiration rate, by the patient moving 
and turning about and paying attention to various stimuli, while often vomit- 
ing will occur as the result of cerebral hyperemia. The pupils become con- 
tracted, the reflexes brisk, and he becomes more rational, while the tempera- 
ture will rise to 99° or 100°, and he will complain of headache and often become 
restless. It must be remembered that pure and uncomplicated concussion 
lasts only a short time and does not lead to prolonged unconsciousness, and 
that if this latter condition is present, we are dealing with some other and 
more grave condition. After the stage of reaction is complete and conscious- 
ness is restored, it is not unusual to find a subnormal temperature of 97°, a 
slow pulse (40 to 50), constipation, headache and sleeplessness for one of two 
weeks. By the end of two weeks in most cases he will have completely 
recovered, but there are several unpleasant sequels which are sometimes found 
to persist for a long time after a severe case. It frequently happens that the 
patient has completely forgotten the accident and events for a short period 
both before and after it, while in other cases a permanent loss of memory 
occurs or even persistent mental impairment. Sometimes it will be found 
that headache, weakness, irritability and lack of concentration persist for 
weeks and months, this group of symptoms being known by the somewhat 
unsatisfactory name of Traumatic Neurasthenia. Changes in character and 
temperament occur in other instances, and some patients after concussion 
will become unusually susceptible to the heat of the sun or to alcohol. More 
serious sequelz are sometimes found, and loss of hearing, vision, or speech are 
seen, while the mental instability described above sometimes will pass into a 
definite delusional or melancholic insanity ; but the probability is that these 
severe sequele only occur after cases which are not uncomplicated con- 
cussion, but in which there are definite local esions in the brain. 

The prognosis of any case of concussion, even the naldest, always must be 
guarded, as it is difficult to be certain in the early stages how much damage 
has been done to the brain, while if unconsciousness has been present the 
condition is always serious and must be followed by prolonged rest. 

Treatment. The immediate treatment very closely resembles that for 
collapse (see Vol. I., Chapter IV.). The patient is put to bed and kept warm, 
the head kept low and the foot of the bed raised if necessary. If he is 
restless or violent, constant watching and gentle restraint will be necessary, 
and it should ever be borne in mind that this restlessness may be due to 
a desire to empty a full bladder or rectum, which act will be succeeded by 
a period of quiet repose. Stimulants should be avoided unless the patient 
is in extremis, as they may give rise to intracranial hemorrhage. When 
reaction sets in and consciousness returns, the head should be raised to 
diminish the blood supply to the brain ; the patient may be given hot drinks 
and must be kept absolutely quiet in a silent and darkened room. Once the 
reaction is definitely established, a purge should be given in the form of 
calomel or croton oil, and he should be put upon a light diet. Shaving the 
head, icebags, Leiters’ tubes, venesection, or the application of leeches are of 
very doubtful benefit. He should stay quietly in bed on a light diet without 
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any worries or irritation for at least a fortnight and usually more, and every 
means be adopted to provide his brain with rest. Those who work with their 
brain will require a longer rest and more prolonged after-care than manual 
workers. 

The administration of hypertonic saline solution is most valuable in pro- 
moting the reabsorption of cerebrospinal fluid and lowering intracranial 
tension; it may thus relieve headache, irritability and coma. 3vj of a 
25 per cent. solution of magnesium sulphate should be run slowly into the 
rectum twice a day and little fluid be given by the mouth. In urgent cases 
70 c.c. of a 15 per cent. solution of sodium chloride or of 50 per cent. glucose 
solution can be given intravenously. If this fails to restore consciousness 
and unconsciousness is prolonged, so that it is probable that some graver 
condition exists, operative treatment (see p. 23) may have to be under- 
taken. Lumbar puncture in this case will be found useful, both as a means 
of diagnosis (see p. 7), and also because it will sometimes restore conscious- 
ness. A purge should be given while still unconscious, and above all the state 
of the bladder must be watched, as probably catheterisation will be necessary. 
Nourishment will have to be given in this case either by a spoon, a nasal 
tube, or by the rectum. Absolute quiet is just as important when the patient 
is unconscious as when he is conscious. In some cases there will be restless- 
ness or delirium, and then morphia will be found useful, but this drug should 
be avoided in all head cases as far as possible, and often attention to a full 
bladder or loaded rectum is all that is necessary to quieten a restless patient. 

Cerebral Irritation. This is a clinical condition which sometimes follows 
moderately severe injuries of the head after the initial concussion has passed 
off. Its signs and symptoms are essentially general and point to no local 
damaged area in the brain, though they may be accompanied by vague, 
localising features. It is particularly liable to follow upon injuries in the 
frontal, temporal or parietal regions, and pathologically it is caused by minor 
degrees of laceration of the brain, which are accompanied after a few hours by a 
certain amount of general cerebral cedema and hyperemia. The symptoms 
do not as a rule commence for twelve or twenty-four hours after the accident, 
and when the condition has developed the patient assumes a position of 
general flexion, lying curled up on his side, never on his back, with his body 
bent forwards and knees drawn up, his legs, arms and fingers also flexed. He 
never stretches himself out, but is restless and tosses himself about, especially 
when disturbed. His eyes are kept shut and he resists any effort made to 
open them, while there is marked photophobia and, if seen, the pupils are 
equal and contracted. His skin is pale and his pulse feeble and slow, usually 
below 70, while his breathing is quiet and regular, not stertorous. The tempera- 
ture will be slightly raised, and in most cases there is no incontinence, though 
occasionally it will be found that retention needs a catheter. Mentally his 
condition is peculiar ; he is semi-conscious and pays no attention to what is 
happening unless disturbed or shouted at, but when this occurs he appears 
highly irritable, frowning, muttering or growling, grinding his teeth and 
flinging himself about, while if he answers when spoken to his language con- 
sists of expletives; usually he will take liquid food from a feeder. This 
condition often lasts a long time, from four or five days up to two or three 
weeks, and then improvement commences; the flexion passes off and he 
stretches himself out; he becomes less irritable, while his pulse improves 
and his temperature comes down. The mind is then often found to be weak 
and his condition fatuous ; sometimes his memory is lost, both for events and 
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things, while in other cases he is garrulous and excitable and will not stop 
talking. Recovery is very slow and may take several months. Frequently 
it will be perfect, though in some instances there will be permanent effects 
as the result of local injuries to the brain. 

Treatment. The treatment is the same as that for concussion and consists 
in keeping the patient absolutely quiet in a darkened room on a light and 
nourishing diet. If very noisy or excitable, sedatives should be used, but 
opium products are better avoided. Careful nursing and feeding will 
be necessary, with attention to the bowels and the bladder, while rest 
must be very prolonged. 

Compression of the Brain. This is also a group of clinical symptoms due 
to an excessive rise in intracranial pressure sufficient to disturb the functions 
of the brain. Such an increase of tension may be due :— 

(2) To a hemorrhage within the skull, either outside the membranes, 
inside them, or within the brain substance itself. 

(5) To the pressure of depressed bone fragments or of a foreign body follow- 
ing an injury, though in this case it is probable that the pressure increase 1s 
due more largely to hemorrhage than to the depressed bony fragments, or 
the foreign body itself. 

(c) To acute spreading cedema of the brain (see p. 9). 

(d) To an accumulation of inflammatory products which may be diffused 
throughout the meninges or form a local abscess. 

(e) To the presence of tumours either due to new growths, to gummata or 
tuberculomata (see later). 

The rapidity with which symptoms of compression appear vary greatly. 
In the case of a hemorrhage, especially if extradural, there may be a lucid 
interval after the patient has recovered from his concussion before the symp- 
toms of compression set in. If due to cerebral cedema it may not come on for 
some hours ; when due to an abscess it will take some days or weeks, and in the 
case of a tumour may take months or years. When an increase in the bulk of 
the intracranial contents occurs, displacement of cerebrospinal fluid from 
the skull into the vertebral canal will permit of a certain amount of compensa- 
tion, provided the increase of intracranial tension is slow. This compensation 
is, however, very limited, and if the rise of pressure continues it soon will give 
rise to symptoms, the cortical centres being usually involved first and the 
medulla last. The effects of the pressure are most felt upon the capillaries of 
the brain,so that the circulation and nutrition of the brain tissue are interfered 
with. Since such an increase of intracranial tension is nearly always due to a 
local cause, it follows that those parts of the brain which are nearest to the 
compressing agent are affected first; they are at first irritated, and then later 
lose their function as a result of the anemia which the pressure produces ; the 
near-by portions of the brain are first congested and thereby rendered hyper- 
excitable and later, in their turn, become paralysed, and it is thus not until 
the late stages that the medulla and deeper parts of the brain become involved. 
Thus involvement of the respiratory, vagus, vaso-motor, vomiting and cardiac 
centres will occur late, and such symptoms as slowing of the pulse, Cheyne 
Stokes’ respiration and vomiting are signs that the compression has advanced 
to a considerable degree. It must be remembered that whatever and wherever 
the compressing agent is, the general symptoms of compression it produces 
will be roughly the same, though varying in intensity and rapidity of onset. 
Focal symptoms which are present in the early stages, and are due to the 
irritation of the compressing agent, will of course depend upon its site and 
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nature. The condition is sometimes known as acute or chronic compression, 
according to its rapidity. 

Clinical Features. The early symptoms of compression of the brain may be 
difficult to recognise, for they are of an entirely different kind to those of the 
fully-established condition. The first signs will be due to local irritation by 
the compressing agent of the centres which lie near to it, and tt ts in thie early 
stage that the condition should be recognised if possible. In this early stage, 
though some degree of general compression is present, the compensatory 
mechanism referred to above is still acting, so that no general symptoms are 
produced. The symptoms and signs will then gradually increase, passing on 
to paralysis of the centres first irritated and irritation of other neighbouring 
centres, soon involved in their turn by paralysis, while simultaneously the 
development of what may be called the general signs and symptoms occurs. 
We are here dealing only with compression due to traumatic conditions, and 
thus in nearly every instance the symptoms will follow upon those of a pre- 
liminary concussion, either with or without a lucid interval. The first general 
symptoms are a dull headache, vertigo, restlessness, mental dulness or some- 
times excitability, while vomiting sets in and the temperature will become 
subnormal. The brain substance itself not being sensitive, this headache 
must be due to pressure upon or stretching of the dura mater. As the pressure 
continues to increase any localising paralytic symptoms become more marked, 
and the patient gradually becomes unconscious. The blood pressure is high 
and the pulse is slow and full, dropping sometimes to 30 or 40; vomiting is 
more marked, the respirations slow, deep and stertorous, while the lips and 
cheeks will be puffed in and out. Sometimes there will be cyanosis and dis- 
tension of the veins of the eyelids. The coma becomes so deep that nothing 
will rouse the patient, and he lies on his back motionless, with his limbs flaccid 
and allreflexes abolished. In the later stages the respiration becomes irregular 
and of the Cheyne Stokes’ type, while it is usually from respiratory failure 
that death occurs. When the condition is very advanced and the medullary 
centres fail the pulse will become rapid and irregular and the temperature 
will rise, sometimes becoming very high. If it rises above 104° the condition 
will almost certainly prove fatal, while in other instances, especially where a 
basal lesion is present, a cerebral hyperpyrexia occurs, and shortly before the 
end the temperature will rise to 108° or more. Either retention of urine or 
incontinence of both urine and feces will be found. Such localising symptoms 
as there may have been at the beginning, namely, twitching, fits, and paralysis 
of muscle groups, will by now have spread and ultimately disappeared, as 
the coma becomes deep. Pupillary changes will be present: in the earlier 
stages their nature will depend upon the site and variety of the compressing 
lesion, but in the later stages, at first on one side and then on the other, the 
pupil will become fully dilated and irresponsive to light, while examination of 
the optic discs will show swelling and engorgement of the vessels. A fuller 
account of the pupillary changes will be found on pp. 22 and 23. 

Shortly before death oecurs the coma becomes very deep and there will 
be generalised, sensory and muscular paralysis. The onset of Cheyne Stokes’ 
respiration shows that death is near, while if the condition has lasted for 
several days it is probable that some degree of hypostatic pneumonia will 
set in and accelerate the end. 

Differential Diagnosis. When a full history of the case can be obtained 
and an account of the accident elicited, there is as a rule little difficulty in the 
diagnosis of cerebral compression, but in many cases where a patient is found 
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unconscious in the street, or under other circumstances where no history can 
be obtained, difficulties will arise, and this is more likely to be the case where 
no serious lesion of the skull or scalp can be seen; while if lesions on the 
head are discoverable, it must be remembered that ‘it is quite possible that 
he has become unconscious from some other cause, such as apoplexy, and sus- 
tained the injuries in falling down subsequently. Other common causes of 
unconsciousness besides injury are cerebral hemorrhage, cerebral embolism, 
alcohol, opium and other forms of poisoning, epilepsy, uremia, diabetes, sun- 
stroke, hysteria, cerebral malaria, meningitis, and the presence of various gross 
lesions such as cerebral tumour or abscess. It is scarcely necessary to men- 
tion that an unconscious man who smells of alcohol is not necessarily drunk, 
while it will sometimes be found that more than one of the above conditions 
may be present, as for instance when a drunken man falls and fractures his 
skull. A most careful examination therefore will have to be made, and #f 
there 1s the least doubt as to the condition present, the patient must be detained in 
hosmital. In many cases it is impossible to give a definite diagnosis for some 
hours, and when this is so the patient is much safer in a hospital ward than 
a police cell. If possible, inquiries should be made as to how the patient was 
found, whether blood or vomit was present near him or any evidence pointing 
to an accident. He should then be thoroughly examined, the skull and scalp 
first being searched for any sign of an injury, and in this case a lumbar punc- 
ture may be of assistance. The pulse, temperature, respiration, tongue and 
smell of the breath should be noted, while a complete examination of the 
nervous system as far as is possible in an unconscious patient should be 
undertaken. The pupils especially should be examined, as in opium poisoning 
or pontine hemorrhage they are small and pin-pomt, though equal; in 
alcoholism they are usually dilated. Inequality in the pupils, in the reflexes 
or the muscular power and tone on the two sides of the body almost certainly 
indicates a unilateral lesion within the skull. Special attention should be 
paid to the movements of the eyeballs and the state of the optic discs. The 
urine must be drawn off and examined for albumen and sugar, and in doubtful 
cases the stomach contents washed out and examined for narcotic poisons ; 
the feet should be examined for edema. In the coma of uremia or diabetes 
there is as a rule no stertor, albumen or sugar is present in the urine, but no 
paralysis or difference between the two sides of the body. The breath may 
have a characteristic smell, while other suggestive changes may be present in 
the heart or vessels. Similarly in the case of apoplexy or cerebral embolism, 
though here localising symptoms will be present, signs of arterial degeneration 
and of cardiac hypertrophy or a history of a previous apoplectic stroke will 
lead us to think that the lesion is not traumatic. A history that the patient 
is an epileptic renders the diagnosis of epileptic coma highly probable. 

It must be remembered that in acute alcoholism the patient is not completely 
unconscious or paralysed ; there is no difference between the physical signs 
on the two sides of the body, and washing out the stomach and other appro- 
priate treatment will soon cause an improvement. In the case of the man 
brought in violent, struggling and uncontrollable, and thought to be “ fighting 
drunk,” it must be remembered that certain forms of intracranial hemorrhage 
produce in their early stages a stimulation of the mental and cortical centres 
which will closely resemble this condition, and tragedies have occurred in 
such cases, when patients who have been thought to be uproariously drunk 
have been sent to the police station, and found there the next morning 
dead of cerebral compression. 
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Treatment. Treatment in this condition consists in removing the cause of 
the compression, and in most cases this will entail operation. According to 
the circumstances, simple decompression, removal of a cerebral tumour, 
drainage of a cerebral abscess, the ligature of bleeding vessels, the removal 
of depressed bone or of foreign bodies or of collections of blood clot will be 
required ; and in many cases such operative treatment, especially in 
instances where the condition is due to injury, is very urgent (see p. 23). 
If operation is contra-indicated, lumbar puncture may give relief, while if 
this fails the treatment will be the same as that of concussion. The patient 
must be kept quiet in a dark room, the diet, bowels and bladder being 
attended to, and falling back of the tongue watched for. The head should 
be kept raised and cool, while feeding may be necessary by a rectal or nasal 
tube. As in all cases of head injury, urotropin should be given three times 
a day in 10-grain doses. Sulphanilamide may be useful if an infection is likely. 

The prognosis depends almost entirely upon the nature or extent of the 
injury to the brain and also the nature of any operation that is undertaken 
and how soon it is done. Great depth of the coma, a temperature above 
104°, and rapid advance of the symptoms are all signs of bad omen. Death, 
if it occurs, probably will do so in from two to ten days. In such a case of 
head injury the temperature chart is usually a valuable indication of the 
prognosis, for if the temperature remains persistently subnormal or markedly 
raised, the prognosis is bad : if it soon returns to the normal, the prognosis is 
good. 

Laceration of the Brain. These injuries may be divided into two main 
classes, according to whether the laceration of the brain has occurred with 
or without a wound of the scalp and skull, connecting it with the exterior. 

(a) Without Penetrating Wounds. The majority of cases of laceration of the 
brain seen in civil practice have no wound communicating with the exterior, 
and the condition is due to blows or falls ; it may be associated with any 
form of fracture of the skull (see Chapter II.), though it is by no means 
uncommon to find serious cerebral injuries when the skull is intact. The 
injury to the brain may lie immediately under the point of the skull struck 
or at the opposite point or at both situations, while the types of pathological 
lesion found are described on p. 8. Soon after such an accident considerable 
cedema of the brain will set in, which may remain localised and soon pass 
off, but which in' other cases spreads far and wide through the brain, giving 
rise to a marked general rise of intracranial tension. Degeneration and 
softening of large masses of brain substance may follow the more severe 
injuries, when the portion of tissue affected will become converted into a soft 
pulpy mass containing fat globules and known as “ yellow softening.” A 
large area of laceration probably will cause death, but smaller areas will heal 
and give rise to firm white scars in the brain, usually adherent to the meninges, 
which may be the cause of much trouble later on ip life (see p. 26). 

Clinical Signs. Such an injury is usually associated with a severe concus- 
sion, the symptoms of which pass directly into those of the cerebral laceration. 
In mild cases of laceration, when the concussion passes off, except for some rise 
of temperature for a few days and a very persistent headache, the patient may 
appear comparatively well. Under suitable treatment such a case will 
recover more or less completely, though rest must be prolonged, and it is 
quite possible that some impairment, mental or physical, will remain. In 
the more serious cases the concussion will pass directly into the conditions of 
cerebral irritation or cerebral compression within twenty-four hours, and if 
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no “lucid interval” occurs it may be regarded as certain that a laceration 
of the brain with extensive subdural hemorrhage is present. This will be 
confirmed by lumbar puncture. Ifa “lucid interval” is present the hemor- 
rhage is probably extradural (see p. 22). Every case of cerebral laceration 
is accompanied by some degree of subdural heamorrhage, the blood spreading 
over the cortex in all directions, and it is to this hemorrhage that many of the 
signs and symptoms are due. The bleeding may be severe enough rapidly 
to cause the well-marked signs of cerebral compression, while if the heemor- 
rhage increases comparatively slowly it will give rise in its progress to 
irritation of various portions of the cortex, which may be separated from each 
other and from the site of the laceration by considerable distances ; in this 





Fia.3  Laceration of the brain at two opposite points A 
large hemorrhage has also occurred on one side. 


way fits, twitchings, and spasms of various muscle groups will be caused, a 
corresponding paralysis setting in later. Hemorthage into and laceration of 
the cortex will give rise to either irritation or paralysis of the area concerned, 
so that the brain injury is largely responsible for any localising symptoms, 
while the extent of the bleeding and cdema are the features which give 
rise to the unconsciousness and general symptoms. 

Thus it will be seen that many of the resulting neurological symptoms 
and signs will depend partly upon the irritation or compression of important 
centres by hemorrhage and partly upon the areas of the brain injured. 

(1) In the frontal lobes cerebral irritation and subsequent diminution of 
intellect probably will follow, especially on the left side, but there will be no 
motor or sensory symptoms. 

(2) If the injury is in the neighbourhood of Broca’s area in the third left 
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frontal convolution, motor aphasia probably wil: occur, a right-sided injury 
having 4 similar effect in left-handed people. 

(3) Ifthe motor area is involved there will be localised twitchings and con- 
vulsions, or paralyses of muscle groups on the opposite side of the body, 
according to the extent of the laceration, and these convulsions and paralyses 
may be seen sometimes to extend from one area to another. It must be 
remembered that similar paralyses will be caused by injuries of the deeper 
portions of the motor tract, such as the internal capsule or corona radiata, but 
in this case there may be no irritative effects. 

(4) The motor centre for movements of the eyes may be irritated or para- 
lysed by such aninjury. In the former case there will be a conjugate deviation 
of both eyes to the opposite side, and in the latter case to the injured side. 

(5) Deafness, loss of smell, and various forms of partial or complete blindness 
will be caused by lesions of the centres controlling these functions, but it is 
most unlikely that any of these physical signs will be capable of demonstration 
as the patient is probably unconscious. 

(6) Lacerations of the cerebellum give rise to nystagmus, ataxia and 
vertigo, while the patient will fall towards the side of the injury. 

(7) Injury to the deeper portions of the brain, such as the crus cerebri, the 
corona radiata and the pons will give rise to no spasms or convulsions, but 
only to the paralytic signs. Such injuries are usually rapidly fatal, and from 
their extent they are likely to involve both motor tracts, sensory tracts and 
various special senses. Paralysis of the various cranial nerves will also be 
common in the case of injuries in these situations. Lacerations of the medulla 
are invariably fatal. 

For a complete discussion of the signs and symptoms associated with lesions 
of the various parts of the brain, the reader is referred to standard text-books 
on neurology, but it must be remembered that in the case of injuries the lesions 
are extensive and several different parts of the brain may be involved, that 
apart from actual lacerations, extravasations of blood are present both into 
the brain substance and in the form of free hemorrhage flowing over the 
surface of the brain, and finally that the patient is probably deeply uncon- 
scious. So that any process of attempted localisation of an injury cannot 
have the accuracy which can be achieved in the case of cerebral tumours. 

Many cases of severe cerebral laceration die within a few days. Some will 
recover perfectly, but nearly always there will be unpleasant persistent 
sequels, which will be described later. In this group of injuries, as there is 
no communicating external wound (unless a compound depressed fracture 
with laceration of the dura happens to be present), there is very little likeli- 
hood of the occurrence of infective complications with their grave results, 
such as frequently occur in the case of penetrating wounds. 

Treatment. The treatment of a case of laceration of the brain has very 
largely been described already when dealing with the treatment of con- 

cussion, cerebral irritation and cerebral compression, while, as in all these 
conditions, appropriate treatment will have to be undertaken if any injury 
to the scalp or skull is present (see Chapter II.). If fits, convulsions or 
paralysis of muscle groups are seen early, they may form a guide as to where 
hemorrhage is occurring, and when this is so, if the condition continues to 
advance and signs of cerebral compression set in, decompression will have to 
be undertaken at the spot indicated by the localising features with a view to 
arresting hemorrhage and removing blood clot. If an approximate localisa- 
tion of the injured portion of the brain is impossible, and decompression seems 
2—2 
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to be necessary on account of increasing convulsions or coma, the decom- 
pression should be performed over the injured area of the skull. When this is 
done there is always a possibility that the bulk of the hemorrhage and pressure 
is on the opposite side as the result of a “ contre-coup ” injury—if, therefore, 
no signs of hemorrhage or laceration are found and yet cerebral compression 
appears to be marked, there should be no hesitation in doing a further decom- 
pression on the other side. In not a few cases, where deepening coma is 
present, relief of pressure can be obtained in the absence of localising symp- 
toms by an ordinary subtemporal decompression, usually best performed 
on the right side. It must be admitted, however, that the results of all these 
operations in cases of laceration of the brain are disappointing, and that the 
greater experience a surgeon has in dealing with head injuries the fewer 
cases he deems suitable for operation. A subtemporal decompression is also 
occasionally indicated in patients who have recovered from the concussion 
but remain irritable, semiconscious and, perhaps, noisy and restless (see 
Traumatic Gdema, p. 29). It is also sometimes valuable for certain of the 
sequeles of head injuries, which will be described later (p. 26). 

(b) With Penetrating Wounds. Open wounds of the brain are, of course, 
necessarily associated with compound fractures of the skull. They may 
result from blows or falls, but by far the most common variety is that asso- 
ciated with gunshot wounds. They will occur, therefore, at any part of the 
head. In the case of stabs, sword or axe wounds, oblique or valvular incisions 
will be found reaching through the scalp and bone and involving the brain 
underneath ; punctured wounds or stabs which may be caused by daggers, 
spikes, railings or other pointed instruments, such as knitting needles and 
umbrella ferrules, are more commonly seen where the skull is thinnest, 7.e., in 
such situations as the orbit, naso-pharynx or temporal fosse. Gunshot wounds 
are particularly liable to lead to severe laceration of the brain substance, 
while pieces of bullet, bone, hair, clothing or other septic material are fre- 
quently carried far into the brain. When severe damage is done to the skull, 
so that a large opening results, it is often found that the general disturbance 
and the severity of the immediate symptoms are less than in the case of smaller 
punctured wounds, and concussion in these cases is often quite slight. Any 
of the forms of intracranial hemorrhage (described on p. 21) may be associated 
with these injuries, but where the opening in the skull is large their symptoms 
are not likely to be marked as the blood can escape externally ; the signs and 
symptoms already described as being associated with cerebral laceration, 
concussion, cerebral irritation and compression usually will be present, to- 
gether with various localising and focal symptoms dependent upon the parts 
of the brain injured. The most grave feature of these wounds and one which 
is almost peculiar to them is the prospect of subsequent infection, which, 
starting in the wound, frequently will involve the meninges and brain sub- 
stance. The varieties of such an infection within the skull will be described 
later on p. 30, but we should note that when arising in connection 
with external wounds, infection is sometimes diffuse, in which case it may give 
rise to a diffuse septic meningitis or more commonly to a generalised meningo- 
encephalitis, either of which will prove fatal within a few days. In other 
cases the infection is localised by adhesions in the neighbourhood of the wound 
between the bone, the meninges and the brain, and when this is so a cerebral 
abscess may form within the brain matter, while a hernia cerebri is not 
uncommon. Cerebral abscess is especially liable to occur around any pieces 
of foreign matter that have been carried into the brain. In those cases 
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which as a result of treatment have remained aseptic, the subsequent course 
resembles that of cases of cerebral laceration without a penetrating wound, 
though it must be remembered that, provided infection is avoided, the prog- 
nosis 18 rather better, inasmuch as the opening in the skull diminishes the 
likelihood of severe compression of the brain from hemorrhage or cedema. 
The sequelse of these injuries (see p. 26) are similar to those associated with 
other head injuries, with the special liability to the formation of adhesions 
between the brain and the meninges. Thus in these cases the dangers of 
cerebral compression, intracranial hemorrhage or cerebral cedema are less, 
but those of intracranial infection are enormously increased. 

Treatment. In all cases of a wound of the scalp and skull, which involves 
the brain, such as a compound fracture (see p. 70), a thorough exploration 
under an anesthetic must be made as soon as possible, while an X-ray plate 
will be of the greatest value in showing the position of fragments of bone or 
foreign bodies. The wound in the scalp is excised and enlarged or a flap 
turned down, the skull opening enlarged by trephining or with bone forceps, 
and all loose or depressed fragments of bone removed. If the dura is intact 
it should not be opened unless signs of severe cerebral compression are present, 
but if it is wounded the track in the brain is explored gently and washed out 
with hot saline, while all fragments of bone, bullet or shell, clothing, etc., are 
carefully removed if within 2 inches of the surface. If deeper, they are best 
left in situ unless the track leads directly to them (Sargent). Disintegrated 
brain tissue should be wiped or washed away or removed by suction through 
a catheter (Cushing), while bleeding from the brain will be stopped by pressure 
with gauze swabs soaked in hot saline or by the application of small muscle 
grafts. The dura mater must then be sutured together or closed by means of 
a fascial graft, and the scalp opening is sutured in its turn completely, drainage 
being avoided. If infection occurs later the wound will need reopening in 
order to relieve tension, while acute meningitis or cerebral abscess must 
receive appropriate treatment (see p. 33). In such a case it must be remem- 
bered that symptoms may arise which are not due to the brain condition, but 
are the result of infection of the injured skull or scalp. 


INTRACRANIAL HZMORRHAGE 


Mild degrees of hemorrhage within the skull will occur in every case of 
bruising or laceration of the brain, but we are here concerned with the more 
extensive hemorrhages which are the result of injuries to bigger arteries or 
veins. Such a hemorrhage may be either outside or inside the dura mater, 
and its symptoms are closely allied to those of cerebral compression. 

Extradural Heemorrhage (middle meningeal heemorrhage). Nearly every 
case of extradural hemorrhage is due to injury to the middle meningeal 
artery, which enters the skull through the foramen spinosum and divides 
into two branches (see p. 6) to supply the meninges and skull. These 
branches are closely attached to the outer surface of the dura mater. 
In the lower part of its course the artery sometimes runs in a bony canal 
and is thus likely to be damaged by any fracture that occurs there. 
At the same time, cases of injury to the artery are occasionally seen in 
which the bone is not damaged, the dura mater having been detached 
from the skull by the violence and the artery remaining attached to 
the dura and thus getting torn. An injury to the middle meningeal 
artery is very uncommon. In most cases the anterior branch of the vessel 
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is lacerated at the pterion, while in about 10 per cent. of cases it is the 
posterior branch which is damaged in the lower temporal region. The causa- 
tive blow is usually sufficient to detach the dura from the skull to a certain 
extent, but the hemorrhage accumulates rapidly between the bone and the 
dura, strips the dura off the bone further and forms a large extradural collec- 
tion, burrowing downwards towards the base of the skull and pressing upon 
the side of the brain. If the skull is fractured at this point some of the 
blood will escape externally under the scalp, and in this way a certain 
amount of the compression may be relieved, a safety-valve hematoma being 
formed ; this is most common in children. 

Clinical Features. This condition is naturally not uncommonly associated 
with other injuries, such as laceration of the brain or subdural hemorrhage, 
by which its symptoms 
may be masked, but in a 
typical uncomplicated case, 
following an injury usually 
in the temporal region, due 
to a sharp blow from such 
an object as a cricket or 
golf ball, the symptoms are 
very definite. There is con- 
cussion for a short while; 
this passes off, and the 
further symptoms of com- 
pression only supervene 
after an interval during 
which the patient is con- 
scious and which is known 
as “the lucid interval.” 
This lucid interval may last 
for any period from a few 
minutes to twenty - four 
hours, and during it the 
patient may be able to walk 
about or continue his work: 
it is of great value in dis- 
tinguishing the condition 
from cerebral laceration or subdural hemorrhage, as in these cases the 
coma and symptoms of compression will follow immediately upon the 
concussion. During this lucid interval the dura is being slowly stripped 
off the skull by the accumulating blood, and this is known as the second 
stage, before compression has set in. After a few hours the third stage 
sets in with vomiting and severe headache, and after a short period of restless- 
ness and noisiness, the patient becomes drowsy and gradually comatose. 
The temperature falls to subnormal (rising a few hours later to 101° or 102°), 
the pulse becomes slow and full and the respiration rapid and stertorous, 
while, finally, all the symptoms of severe and general compression will be 
found. There is often a difference of one degree or more in the temperature 
of the two sides of the body, and this maybe quite an early sign. In the 
earlier stages, either during the lucid interval or while it is beginning to 
pass off, important localising signs will be present. If the anterior branch 
of the vessel is injured, the blood clot presses upon and irritates the 
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cortical motor areas, and thus there will be twitching of the opposite side 
of the body, commencing at the face, spreading to the arm, and finally reaching 
the leg, and as the condition progresses and the pressure increases these 
twitchings will be followed by a paralysis of the same muscle groups, which 
spreads from one to the other in the same order, and gives rise finally to a com- 
plete hemiplegia. These twitchings and paralytic phenomena often supervene 
before the patient loses consciousness, while in the later stages they may 
spread actually to the opposite side and thereby complicate the diagnosis. 
In addition to this, important changes occur in the pupils, owing to the clot 
spreading to the base of the brain and pressing upon the third nerve on the 
side of the injury, so as first to irritate and then to paralyse it. These changes 
are as follows: On the same side as the injury the pupil first contracts, then 
resumes its normal'size, and then becomes dilated and fixed, these changes 
occupying a few hours, while at a later stage, as the clot spreads, the pupil on 
the opposite side will go through similar changes, though its changes will lag 
behind those on the injured side by several hours. Ultimately a state will 
be reached in which both pupils are dilated and fixed, and when this is so 
the prognosis is very bad, while there may be great difficulty in settling which 
side the lesion is. In those cases where the posterior branch of the artery is 
injured, the bleeding is nearer the base of the skull, and the clot will then press 
sometimes upon the cavernous sinus, so as to give rise to proptosis, ophthal- 
moplegia and congestion of the eyeball and eyelid, while instead of the motor 
cortex being irritated, the pressure may fall upon the internal capsule and 
thus produce paralysis without preliminary twitchings. Inasmuch as most of 
these cases are accompanied by a fracture of the skull in the temporal region, 
if the fracture is simple, a large hematoma will form under the scalp in this 
situation, while if the fracture is compound blood will escape externally, so 
that the symptoms are not so likely to arise. If the opening in the skull is 
large this hematoma may actually pulsate, while pressure upon it may pro- 
duce or increase the twitchings and fits. If there is a crack in the tegmen 
tympani or the external auditory meatus, there will be profuse bleeding from 
the ear, and such a prolonged and profuse hemorrhage from the ear is always 
suggestive of an extradural hemorrhage. 

Rare cases will be seen in which hemorrhage from the middle meningeal 
artery does not occur for some weeks after an injury, the injury at the time 
being thought to be slight and only perhaps accompanied by a small amount 
of concussion. This condition is known as ‘* late traumatic apoplexy,’’ and 
when the hemorrhage sets in it is accompanied by its most characteristic 
symptoms. 

The diagnosis of this condition from an intra- or sub-dural hemorrhage may 
not beeasy. The latter condition spreads far more quickly, while the presence 
or absence of blood in the cerebrospinal fluid will be of great assistance. The 
two conditions are, however, frequently present together, and the frequency 
of this association with other cerebral injuries renders the prognosis of the 
condition very bad. Even with the best treatment available the mortality 
is over 60 per cent. 

Treatment. The treatment consists in immediate operation to arrest the 
hemorrhage and remove the compressing clot, and this is a matter of great 
urgency. Assistance as to the point at which the skull should be opened will 
be obtained by noting the symptoms and signs, and the trephine may in some 
instances be applied over that centre which appears to control the portion of 
the body which first became paralysed. The fracture in the skull will often 
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indicate the best position for exploration, but in most cases a formal trephining 
is performed over the line of the middle meningeal artery (see p.6). Ascalp 
flap is turned down and a trephine circle removed, of about an inch in diameter. 
A mass of blood clot will be found under the bone, which is cleared out by the 
finger or by washing with saline and the bleeding artery looked for. It is 
usually lying on the dura, where it should be tied with a ligature on a thin 
curved needle. If it is lying in the bony canal the bleeding may be stopped 
either by crushing the bone in upon the canal, by plugging it with a small 
wooden peg, such as a sterile match, or by means of Horsley’s aseptic bone 
wax. All blood clot is washed away and the scalp flap resutured. It is wise 
to leave a small drain in for forty-eight hours in case any further oozing should 
occur. It has been suggested that if the patient is seen in the early stages, 
and before coma is present, the hemorrhage should be controlled by ligaturing 
the external carotid vessel in the neck, but we regard this as an uncertain and 
unscientific method. 

Rupture of the internal carotid artery within the skull sometimes occurs in 
connection with a fractured base. In most cases death occurs very rapidly 
either from external hemorrhage or from intense intracranial bleeding and 
cerebral compression. In a few instances, when the rupture is ‘small and 
incomplete, an arteriovenous aneurysm forms in connection with the cavernous 
sinus (see Vol. I., Chapter X.). 

Injuries of the Venous Sinuses. These are not uncommon, and though 
occasionally unaccompanied by a bony injury, they are more commonly due to 
fractures or penetrating wounds. The superior longitudinal sinus is that most 
often damaged, while injury to the lateral sinus and cavernous sinus is not 
uncommon. Occasionally a fragment of bone is driven into a sinus in such a 
way that bleeding does not occur until the fragment is removed. The blood 
pressure in these sinuses is so low that it is unlikely that any marked degree 
of extradural hemorrhage will occur, and therefore unless the dura mater 
is torn no cerebral symptoms are likely to arise. When an external wound is 
present, the external hemorrhage will be very severe and consists of a profuse 
flow of dark venous blood. More commonly the dura mater forming the inner 
wall of the sinusis damaged so that free bleeding beneath the dura can occur, 
and the blood may spread all over the surface of the cerebral hemisphere. 

Sargent and Gordon Holmes have described a special train of symptoms 
associated with injuries of the superior longitudinal sinus, and due to the 
involvement by the hemorrhage of the motor areas of both legs, which lie on 
either side of the sinus (see British Medical Journal, 1915). Infective sinus 
thrombosis, meningitis and pysemia are liable to follow these injuries when an 
open wound is present. 

Treatment. Venous hemorrhage of this kind is controlled easily by plug- 
ging the sinus with gauze. Sometimes the wall of the sinus may be sutured, 
while in other cases a flap of fascia or muscle may be placed upon the bleeding 
point and this will control it. Ligature of a sinus is difficult and unsatisfactory, 
and plugging will be found far better. If signs of increasing compression of 
the brain are present trephining may be necessary, in which case the dura 
should be opened, the clot turned out and the bleeding point sought for. 

Subdural Heamorrhage. This has been referred to above and on p. 22, 
where it will be seen that it usually arises as a complication of laceration of 
the brain or of a wound of a venous sinus. " The hemorrhage may be (a) widely 
diffused over the cerebral hemispheres, or (6) localised to a comparatively 
small area; it always tends to gravitate to the base of the brain, while its 
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symptoms are very variable and are largely those of the conditions to which 
it is secondary, such as contusion or laceration of the brain. Such a hemor- 
rhage is usually slowly absorbed if the patient recovers, but in some cases it 
will become encapsuled and give rise to a cyst, whose walls are composed of 
fibrous tissue, and which contains a brown-coloured serum. This condition 
is known as a subdural heemorrhagic cyst and in the course of weeks or months 
will give rise to symptoms suggestive of cerebral tumour. Like laceration of 
the brain, a subdural hemorrhage is often due to an injury by “ contre coup.” 

In most cases of diffuse hemorrhage the symptoms are simply those of 
general cerebral compression without any localising features, which comes 
on immediately after the concussion without any lucid interval. Ifthe bleed- 
ing forms a localised subdural collection (subdural hematocele) the concussion 
passes off and the patient will partly recover; but after some weeks of ill- 
health, either from further hemorrhage or changes in the blood clot, increase 
of symptoms, with both localising signs and general compression, may set in, a 
condition very similar to the late traumatic apoplexy described on p. 23. 

Treatment. The treatment is largely that of the conditions with which it 
is associated, while a lumbar puncture will be a useful aid to diagnosis. In 
cases where there are focal symptoms indicating a spot of greatest pressure, 
or if a lesion of the skull is present, operation for relief of pressure should be 
performed, but in many instances it is difficult to be certain where the chief 
hemorrhage is, and even on which side it is, so that it may be difficult to 
decide where te operate; if in any doubt, it is better to carry on with ex- 
pectant treatment, unless the patient is obviously suffering from increasing 
general compression; this should always be relieved by a decompression. If 
operation is performed and the right locality has been selected, the dura mater 
will bulge into the wound when the skull is opened and be of a dark blue 
colour. It is carefully opened, the blood clot removed, and any bleeding 
points which are discovered tied ; if, in the presence of definite symptoms, 
no hemorrhage is found, the other side must be opened at once. A subdural 
hemorrhagic cyst which is causing symptoms should be removed on the lines 
of a cerebral tumour (see p. 49). 

Cerebral Heomorrhage in the Newly-born. During the process of birth, 
especially in first-born children, where the labour has been prolonged or the 
presentation abnormal, a subdural hemorrhage sometimes occurs. This is 
probably due to the moulding and overlapping of the bones of the skull, 
which causes tearing of the veins passing from the cortex to the superior 
longitudinal sinus. Marked asphyxia during birth also may play a part in 
its production. Such an extravasation of blood, therefore, will be found 
chiefly in the neighbourhood of the superior longitudinal sinus near the motor 
cortex and often on both sides. There is usually no evidence of injury to the 
scalp or skull, but it is difficult to induce the child to breathe ; the fontanelle 
will be tense and the child dull, still and sleepy: often asphyxia is marked 
when itis born. After a few days it will be noticed that one or other limb is 
paralysed, either an arm or a leg or not uncommonly both legs, though these 
paralyses are often overlooked for a surprisingly long time. In the course 
of a few weeks the paralysed limbs may become rigid, while convulsions will 
occur and ocular palsies may be discovered. If lumbar puncture is performed 
in the early stages, there will be increase of tension and the fluid will be blood 
stained. If neglected, this condition will lead to grave, permanent damage, 
mental deficiency, Jacksonian epilepsy, blindness, or Little’s disease (spastic 
paralysis of one or more limbs), being common. 
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Treatment. The increased intracranial tension may be relieved for the 
first few days by daily lumbar puncture and withdrawal of 5 to 10 .c. of fluid, 
but if the diagnosis is certain the serious after-effects will be avoided best by 
turning down an osteoplastic flap consisting of the soft parietal bone and remov- 
ing the blood clot. This operation may be necessary on both sides and should 
be done, if possible, within the first two or three weeks of life. During its 
performance the greatest possible care must be taken to prevent shock and 
hemorrhage. 


SEQUELZ OF HEAD INJURIES 


Any injury causing cerebral symptoms is serious, so that the possibility 
of distant and long lasting sequeles must always be borne in mind, and the 
patient warned that long rest and medical supervision are essential. Sclerosis 
of areas of the brain, white or red softening in patches and adhesions between 
the brain, the dura mater, and the skull or scalp, often will be found, and 
these may give rise to a variety of symptoms, depending on their situation. 
Of cases of serious head injury, about 25 per cent. are totally incapacitated 
permanently from work and only about 40 per cent. are capable of undertaking 
their normal] full work again. 

In many cases affections of sight or hearing or of the other cranial nerves 
are found to persist, while in other instances severe headaches, giddiness, and 
fits are complained of in wddition to the conditions described below. 

Most of these more-physical conditions are dependent upon definite changes 
in the brain, the membranes or the bones. Depressed fragments of bone, 
scarred, thickened and adherent meninges, which may be adherent to both 
scalp, skull and brain, cystic collections within the meninges, subdural cysts 
(arachnoid cysts), which may be the remains of hemorrhages or may be the 
result of chronic inflammatory processes following the injury, loss of or scarring 
of brain tissue, edema and degeneration of the nerve elements, are all condi- 
tions which, if present, may account for persistent sequele. Many of these 
conditions are avoidable if prompt and efficient operative treatment is applied 
soon after the injury; while the fact that they are so often the cause of 
persistent later symptoms makes the possibility of improvement in the 
sequele as the result of an exploration well worth considering. 

Traumatic - neurasthenia is a not infrequent sequel to even a minor head 
injury ; here the patient’s mental attitude, character and disposition may 
be greatly changed, so that he loses the power of concentration, suffers from 
insomnia, headache, tremor and various “ phobias,’ cannot work, or says 
he cannot, and becomes dirty, immoral, irritable and nervous. 

In order to avoid the symptoms due to these conditions and relieve them 
when present, he should lead a quiet and regular life, avoiding alcohol, a hot 
climate, and excessive diet or sexual excitement. Anything which might lead 
to cerebral congestion or overstrain must be particularly avoided, and fatigue, 
badly ventilated rooms and excitements of all kinds are specially harmful. 
There is no objection to light work provided overstrain is avoided, and possibly 
after a year or two of this easy life he may return gradually to normal con- 
ditions. 

No form of operative treatment will be of benefit here. In addition 
to the above form of neurasthenia, definite traumatic hysteria is sometimes 
seen which occurs in people of a bad family history, after an injury and may 
(see Railway spine, p. 102) be accompanied by any of the usual signs and 
stigmata of hysteria (see p. 12). 
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Traumatic Epilepsy. This is a condition in which as the result of injury, 
either to the skull, the meninges, the brain, or all three, convulsive attacks 
of the Jacksonian type occur. The causative conditions may be a rough 
projection of bone inside the skull following a fracture, a painful scar in the 
scalp, chronic thickening of the skull, adhesions between the meninges and 
the brain anchoring the brain tissue, a scar or hemorrhagic cyst (see p. 25) 
in the brain itself, chronic meningitis, or the presence of a foreign body. 
Such cases are often associated with large gaps in the skull which have 
occurred as the result of gunshot wounds or operations performed for their 
relief, but the probability is that in such a case the fits are in no way due to 
the gap in the skull but are the results of the anchoring adhesions between 
the brain and the dura, and the dura and the scalp or bone. Many cases of 
Jacksonian fits are nontraumatic and due to tumours or abscess in the 
brain. 

The symptoms of a traumatic epilepsy are convulsive seizures of what 
is known as the Jacksonian type. These fits begin in a particular group of 
muscles, the first group affected always being the same in the same case and 
depending upon the situation of the brain lesion. From this group the con- 
vulsions or twitchings spread to other muscle groups, whose cortical represen- 
tation is close by, till finally many of the muscles in the body will be involved, 
and unconsciousness usually supervenes. The attacks begin suddenly, usually 
with an aura or “ signal symptom,” such as jerking of the thumb or twitching 
of other muscles. Sometimes these warning signs are ocular and take the 
form of conjugate deviation or subjective phenomena such as bright flashes 
of light. In other cases they are auditory, in which case they will take the 
form of strange noises in the ears. The nature of the warning sign usually 
refers to a definite cortical area in which it appears to arise, and this is very 
valuable as indicating the site of the lesion. These attacks sometimes begin 
soon after the injury, and in other cases not for many years. At first they 
only occur at long intervals, but they tend to become more and more frequent 
till finally there are several in a day ; in the later stages degenerative changes 
occur in the brain similar to those in idiopathic epilepsy, so that some 
muscle groups may become permanently paralysed, or the patient become an 
imbecile or pass into the “status epilepticus.”’ In this last condition fits 
succeed one another rapidly, so that the patient remains unconscious, the 
pulse, temperature and respiration rise and he diesin coma. As the cortical 
discharge which causes the convulsions overflows into neighbouring centres, 
consciousness is generally lost before many muscle groups are involved, and 
always before muscle groups on both sides of the body are affected. After 
the convulsions are over the muscle groups involved may remain in a tonic 
spasm for a short time. 

A careful distinction must be made between true Jacksonian epilepsy and 
an ordinary idiopathic epilepsy which appears to commence some time after 
aninjury. The most important distinguishing feature is the way in which the 
fits of the former disease commence in one area and spread, often without 
loss of consciousness in the early stages, in a definite march. 

Treatment. The administration of bromides or luminal often will render the 
fits less severe and less frequent, but such treatmént is only palliative and 
likely to failin the end. The alternative treatment is operation, but this must 
be undertaken only in those cases in which the convulsions remain localised 
to a considerable degree and do not spread to the opposite side of the body. 
Moreover, no operation can be performed unless the warning or “ signal 
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symptom ” is such as to indicate that the lesion lies over an accessible portion 
of the brain, or where definite evidence in the form of a scar in the scalp, a 
depression in the bone, or a persistent fixed headache indicates its locality. 
The prognosis of the operation is much better if the injury is recent, for 
diffuse degenerative changes are not then likely to have occurred. 

The operation consists in opening the skull at the site of the lesion as 
indicated by any of the features described above. Any cause which is found 
which might irritate the cerebral cortex is removed. Depressed fragments of 
bone, a subdural cyst, or a foreign body are easily dealt with, but in many 
cases nothing will be found except a scar in the brain tissue, which is usually 
adherent to the dura mater. These scars have been removed with a small 
portion of surrounding brain substance, but in most cases the fits have 
returned after an interval of freedom, and this proceeding is not recommended. 
In the cases due to gunshot wounds, in which there is a large opening in the 
skull and a scar in the brain beneath it adherent to the dura, which in its turn 
is adherent to the scalp, it is probable that the symptoms are due to the 
anchoring of the brain by these adhesions. Acting on this assumption Sargent 
advocated, the introduction of two celluloid plates to close the gap in the skull 
and to free the brain. A scalp flap is turned down, the dura mater is set free 
from the bone for some distance from the margins of the bony opening with- 
out being itself opened, a thin plate of celluloid is introduced between the 
skull and the dura and a thicker celluloid plate outside between the skull 
and the scalp. Celluloid having no tendency to form adhesions to surrounding 
tissues, in this way the brain and attached dura are permitted freedom of 
movement. This method gives results which are better than the older 
methods, where the scars were excised and layers of fat or fascia, or of 
sterilised gold or silver foil, were introduced. Permanent cure of Jacksonian 
fits is not common after any of these operations, but their frequency is usually 
greatly diminished, and they are rendered much less severe. The locality 
of the injury probably has an influence upon the prognosis, and the prognosis 
is better when the lesion is in the motor area than when it is in the sensory, 
frontal or special sense areas. Even with a properly performed operation 
the prognosis is not good, and if the epilepsy has been going on for more 
than two years cure is unlikely. Prevention in this condition is much 
better than cure, and every effort must be made by means of properly 
designed operative treatment at the time of the injury to prevent bony 
depressions, adherent scars, etc., from occurring and causing epileptic 
symptoms. 

Traumatic Insanity. Insanity of various types following head injuries is 
notuncommon. It is not an insanity of any special variety, nor does it follow 
any particular type of injury, any special locality of injury, or at any definite 
interval after the injury. It is far more likely to occur in patients with a 
family history of insanity or other nervous troubles, while physical signs in 
the nervous system, or sequels of the injury in the form of traumatic epilepsy 
or depressed fractures, are not often present. Cases which come on within a 
few days of the injury are often only temporary, and these frequently will 
recover within a few months, but the prognosis of the later cases is as bad as 
in any other form of insanity. li physical signs pointing to any definite 
lesion are present, either in the nervous system or on the skull, an exploratory 
operation is justifiable and has in some cases been followed by excellent 
results; otherwise there is no treatment. 

Traumatic Cephalalgia. Persistent headache, either general or more com- 
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monly localised to the site of the injury, is a common after-effect. It is 
usually constant and aggravated by exertion, alcohol, heat, or excitement. 
The localised types have almost always a local cause in the form of scarring, 
thickened meninges, or the formation of a subdural cyst. In these an explora- 
tion is the proper treatment ; in the more diffused type, if general remedies 
fail, a subtemporal decompression may be beneficial. 

Post-traumatic Gidema. Cases occasionally will be seen in which after a 
head injury followed by concussion, which passes off soon, the patient persists 
for several weeks in a drowsy and irritable state. It is more often seen in 
children, who may lie in an apathetic condition, not unconscious, but not 
quite realising where they are. Headache and absence of reflexes, with 
occasional fits, will occur, but there is no definite localising symptom, and the 
condition does not fall quite in line with either concussion, cerebral irritation 
or cerebral compression. It is certainly not progressive, but at the same time 
exhibits very little tendency to spontaneouscure. The pathology is unknown, 
as it is not as a rule fatal, but it is highly probable that the condition is due 
to either a local or generalised cedema of the brain and its membranes, fluid 
being present in the subdural space. 

Treatment. Hivery effort must be made to diminish the intracranial 
tension by repeated lumbar puncture, purging, bleeding, and leeches on the 
scalp. Hypertonic saline will be of use (see p. 13). If the symptoms persist 
in spité of this treatment the skull must be opened over the seat of the injury, 
if it can be identified, or otherwise in the temporal region. 

The complications of head injuries which are due to infection are meningitis, 
encephalitis, sinus thrombosis, cerebral abscess, and hernia cerebri. These 
will be considered on pp. 30, 34, 36 and 52. 


DISEASES OF THE MENINGES AND BRAIN 


The commonest and most acute forms of intracranial disease are due to 
inflammations of various kinds. All intracranial inflammations are almost 
always bacterial in origin, and these may be divided into three main groups 
of meningitis, brain abscess, and infective thrombo-phlebitis of venous 
sinuses. The organisms which are most commonly present in lesions within 
the skull are the streptococcus, staphylococcus aureus, pneumococcus, 
Bacillus coli, Bacillus pyocyaneus, the meningococcus, and the gonococcus. 
Tuberculous and syphilitic infections are also common. These forms of 
intracranial inflammation are almost invariably secondary to other lesions, 
of which the commonest are :-— 

(a) Compound fractures of the skull or other septic wounds on the head, 
especially gunshot wounds and those where the dura is torn ; 

(b) Middle ear disease, which is the most frequent cause of all, so much 
so that middle ear disease must be suspected in every case of intracranial 
infection. Such a middle ear infection is usually associated with inflamma- 
tion of the mastoid antrum (see p. 327), the organisms reaching the interior 
of the skull, either via the blood in the emissary veins, along the sheaths of the 
facial or auditory nerves, or as a result of destruction of the bone in the 
neighbourhood of the tegmen tympani or the groove in which the lateral sinus 
runs. 

(c) Infection of the nose and its accessory air sinuses, erysipelas, carbuncles, 
or other infections of the scalp, lips or face are not uncommon causes. 

(d) Similar processes occur in pysemia, septicemia, and other general 
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infections, and especially in connection with chronic infective lesions in the 
lungs, such as bronchiectasis, chronic lung abscess, or chronic empyema. 
(e) Tuberculous lesions and the acuteform of meningitis dueto the meningo- 
coccus, and known as cerebrospinal meningitis, are only of medical interest. 
The various forms of intracranial inflammation may closely resemble each 
other in the symptoms to which they give rise, while it is by no means un- 
common for more than one of them to be present in the same patient. 


MENINGITIS 


Two main varieties of meningitis are recognised, (1) Pachymeningitis, where 
only the dura is involved, and in practice this means that it is only the outer 
surface of the dura which is affected, and (2) Leptomeningitis, where the infec- 
tion is inside the dura and the arachnoid and pia mater are both involved. 
Of these, the latter is by far the more serious and the more common condition. 

Pachymeningitis. This usually results from} the spread of infection from a 
neighbouring lesion of the bone, such as is seen in a septic compound fracture, 
in involvement of the bone in gummatous ulceration of the scalp, in erosion 
of the tegmen tympani or the wall of the sigmoid fossa in chronic middle ear 
suppuration, or in association with septic osteitis of the frontal bone caused 
by disease of the frontal sinus. It very rarely occurs as a result of simple 
contusion of the skull without an external wound, the infection then being 
blood-borne. The portion of the dura involved becomes red, vascular and 
thickened, and covered on its outer surface with granulation tissue, while 
there will be a small collection of fluid between it and the bone. This 
resulting thickening of the dura is protective in character, but in spite of this 
the infection will sometimes spread to the inside of the dura and give rise to a 
localised or diffuse leptomeningitis. The symptoms of pachymeningitis of 
this kind are slight, a mild rise of temperature and pulse rate from the infec- 
tion and a certain amount of localised headache being all that is noticed. 

Extradural (Subcranial) Abscess. In many cases, as the result of the 
above condition, suppuration will occur between the dura and the bone and 
give rise to this form of abscess ; so that the condition may be due to any of 
the causes of pachymeningitis mentioned above, but % is especially common 
In association with compound fractures and with middle ear disease. Any 
form of septic osteomyelitis of the skull is likely to lead to it. Such an abscess 
gives rise to very severe headache referred to the site of the abscess, sudden 
rise of temperature with malaise, toxemia and shivering. An initial rigor 
may occur, but there will be no regular rigors. The abscess is not usually 
big enough, lying as it does outside the dura, to cause any marked rise of 
intracranial tension, so that coma, slowness of the pulse, or cerebral vomiting 
are not likely to occur; nor are focal or localising symptoms in the central 
nervous system, unless the abscess is over the motor area and is very large. 
A serous meningeal effusion without actual infection is often associated with 
it. In addition to these signs and symptoms, if there is no open wound in 
the scalp at the site of the abscess, the scalp over it develops a hard, puffy, 
tender, local swelling due to edema. This is characteristic of an extradural 
abscess, and is known as Pott’s Puffy Tumour, having been first described 
by Percival Pott in 1760. 

The extradural abscesses associated with compound fractures of the skull 
do not sometimes appear for several weeks, and they may then slowly grow 
to a large size, sufficient to cause cerebral compression and even to produce 
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focal symptoms. There being an open wound in the scalp, Pott’s puffy 
tumour is not likely to be seen in association with this variety. The margins 
of such a wound will look unhealthy, while at the bottom of it bare, necrosed 
bone will often be seen. 

Optic neuritis is sometimes seen in extradural abscess. This is possibly 
due to rise of intracranial tension, but more likely the result of the pus 
spreading to the base of the skull. The prognosis in the case of an extradural 
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Fic. 5. Diagrammatic representations of (A) Extradural abscess 
with Pott’s puffy tumour. (B) Subdural abscess, 


abscess due to a compound fracture is considerably worse than that of one 
due to ear disease, while the symptoms of acute osteitis of the skull 
(see p. 84) are likely to be present also. The symptoms of the disease, 
when it follows upon aural suppuration, are usually less marked (see p. 327). 

Treatment. This will depend upon the cause of the abscess. In principle, 
it will consist of opening and draining the abscess by removal of the bone 
over it. 

When the condition is due to middle ear or mastoid disease, the abscess 


32 INJURIES AND DISEASES OF THE BRAIN 


will lie either in the middle fossa of the skull over the tegmen tympani or in 
the sigmoid groove around the lateral sinus, this being by far the commonest 
situation. The mastoid antrum and air cells must then be opened, the eroded 
bone in one or other situation followed up, freely cut away and a sufficient 
opening made to provide drainage. When due to a compound fracture of the 
skull the scalp wound must be enlarged, and loose, depressed and inflamed 
portions of bone removed, either with the forceps or after a preliminary 
trephining. Further bene is then cut away with skull forceps over the 
whole area where the dura has been detached from the skull. In other cases 
a trephine circle will have to be removed at the site where the scalp cedema is 
most marked, and all carious and infected bone cut away until the limits of the 
abscess are reached. Great care must be taken not to damage the dura, 
which will be inflamed and softened. The cutting away of this carious bone 
may need to be very extensive and leave large gaps in the skull, but if the 
patient survives, no trouble need be expected from this (see p. 26). 

Acute Leptomeningitis (Acute Septic Meningitis). This arises from exactly 
the same causes as do the foregoing conditions, but it must be remembered 
that, though it is much more likely to supervene if the dura mater is torn 
or injured, nevertheless, leptomeningitis often will occur, especially in middle 
ear disease, when the dura mater is quite intact, infection having spread 
through to the inside of the membrane from the outside. Apart from local 
lesions in the scalp and skull, the condition is also seen as the result of meta- 
static or pysmic infection in general septicemic conditions, pneumonia, 
typhoid or chronic suppurative lung diseases. In a few cases adhesions will 
form and shut off the infected area from the general subdural space. Suppura- 
tion will then occur there and a localised subdural abscess be formed, while 
the infection may spread to the superficial layers of the cortex, and give rise 
to what may be termed a meningo-encephalitis. The symptoms of such a 
localised leptomeningitis are similar to those of an extradural abscess, except 
that a Pott’s puffy tumour is not likely to form, that they tend to be more 
severe, and that there will probably be local irritative or paralytic focal signs, 
depending on the area of cortex involved. The treatment will be the same as 
that of an extradural abscess. 

More commonly, however, the infection is generalised and the whole 
subdural space is quickly invaded, the superficial layers of the brain being 
also involved, with the result that a general septic meningitis sets in and the 
infection spreads rapidly in the loose subdural tissues both over the cerebral 
hemispheres and down towards the base of the brain. The membranes 
become congested and reddened, the vessels become engorged, and a profuse 
effusion of cerebrospinal fluid occurs both throughout the subdural space 
and into the ventricles. This is at first serous, but rapidly becomes purulent, 
so that a thin layer of thick pus is formed all over the surface of the brain, 
the cerebrospinal fluid throughout the spinal canal also becoming thick and 
turbid, and containing organisms. The surfaces of the convolutions are 
flattened, edematous and matted together, while small punctate hemorrhages 
may be found in the brain matter; the dura mater and the skull tend to 
become unduly adherent to each other. 

Clinical Features. The firat and most marked symptom is a violent head- 
ache, which may be generalised, frontal, occipital, or confined to the locality 
where the causative lesion is. The head is hot, the face flushed, the pulse 
thin and quick, and the temperature rises suddenly, with possibly one rigor, 
and remains between 103° and 105°. There is at first a period of excitement 
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and irritation of the brain, as shown by delirium, photophobia, irritability 
and twitchings of the muscles, this being especially marked in children, who 
become restless, and at intervals utter a peculiarly piercing cry. Vomiting 
of the cerebral type, which occurs without nausea and independently of 
food, is common and persistent, constipation is marked, while the localised 
twitchings and spasms of the muscles increase ; in a short time the period of 
depression sets in, the patient gradually becoming comatose, while the pulse 
changes from being rapid and thin into a full and bounding one. Respiration 
becomes slow and stertorous, and death is almost certain to occur within five 
days. A lumbar puncture always should be performed: it is the earliest 
means of making the diagnosis and relieves some of the symptoms; the 
tension will be found to be increased, while the fluid is turbid and contains 
leucocytes and the infecting organisms, a state of affairs which is not present 
in a cerebral abscess. A leticocytosis is present in the blood. 

When a hernia cerebri is present (see p. 52), as is not uncommon in the 
presence of a septic compound fracture, the condition is often less acute, and 
it may last for several weeks before death ensues. 

These general symptoms are present whether the cerebral hemispheres or 
the base of the brain are chiefly involved. When the inflammation is chiefly 
over the hemispheres, convulsions, twitchings and spasms of muscle groups 
are more marked, while they may be followed by paralyses of various kinds. 
The abdominal reflexes disappear early, while the knee-jerks are at first brisk, 
but finally disappear also. 

If the meningitis is chiefly basal the temperature is higher, squinting will 
be present, while retraction of the head and neck and Kernig’s sign are 
marked. The pupils ultimately will become dilated and fixed, and severe 
optic neuritis will be present. Any of the cranial nerves are liable to be 
irritated or paralysed in this case, so that in addition to eye changes there 
may be trismus, facial paralysis, torticollis and tache cérébrale, while fine 
fibrillary twitchings of the face and mouth are very characteristic. This 
variety of the disease may resemble tetanus closely. 

Treatment. When the condition is due to a local source of infection in the 
skull or scalp this must be dealt with and removed as soon as possible, and 
the call for operative interference is very urgent. Thus middle ear suppura- 
tion, mastoid disease and frontal sinus disease will require appropriate treat- 
ment (see Chapter VII.), and compound fractures will be explored. All these 
operations should aim, when meningitis is present, at opening the subdural 
space and draining it, though the intricate character of this space and its 
subdivision and localisation by adhesions, deposits of lymph and swelling of 
the brain matter render attempts at drainage very inefficient. Chemotherapy 
by administration of suitable sulphanilamide drugs should be carried out in 
all cases, and some surgeons even recommend irrigation with sulphanilamide 
solution via an opening in the skull large enough to admit a lumbar puncture 
needle. Large doses of urotropin, repeated lumbar puncture, leeching, ice-bags 
or Leiters’ tubes will be found useful, while the patient must be kept absolutely 
quiet ina dark room on a bland diet and his bowels and urinary functions 
attended to. The prognosis is very bad indeed, very few cases of recovery 
having been recorded. 

A subacute form of meningitis, known as serous meningitis, is sometimes 
seen in association with middle ear disease and will be described in 
Chapter VII., while chronic forms of leptomeningitis leading to infiltration 
and thickening of the membranes, with adhesions to the cerebral cortex, are 
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also seen. These follow injuries, and are associated with cerebral tumours 
and syphilitic disease, 

Cerebrospinal meningitis, either sporadic or epidemic, tuberculous menin- 
gitis, which is chiefly basal, and syphilitic meningitis are of purely medical 
interest ; for a description of these conditions standard text-books on 
medicine must be consulted. 


THROMBOPHLEBITIS OF THE VENOUS SINUSES 


An infective thrombophlebitis of the intracranial venous sinuses is by no 
means uncommon, either the lateral sinus, the superior longitudinal or the 
cavernous sinus being affected. Though these conditions occasionally 
follow injuries of the scalp or skull, it is most common for them to arise as the 
result of suppuration of the skull bones from other causes. The commonest 
form of this disease, thrombosis of the lateral sinus, is almost exclusively 
caused by acute osteitis of the mastoid bone in connection with middle ear 
suppuration, while in the case of a cavernous sinus thrombosis the primary 
cause is often a cellulitis of the scalp, suppuration in the nose or in the 
sphenoidal sinus or erysipelas, carbuncles, boils and other septic lesions on the 
face, lips and neck. The organisms reach these blood spaces either through 
the wall of the sinus by direct continuity (as is the case in the lateral sinus), 
or by a thrombosis extending up a vein which leads to the sinus, this method 
of infection usually occurring in the superior longitudinal and cavernous 
sinuses. The resulting changes in the sinus are those of an infective thrombo- 
phlebitis, described in Vol. I., Ch. X.; the infected clot within the blocked sinus 
rapidly softens and becomes disintegrated, so that general pysmic infection 
of the whole body occurs rapidly, as a result of pus or portions of infected 
clot being carried away in the general circulation and being deposited as 
infected emboli in any part of the body, especially the lungs, liver, and spleen. 
In addition to this, infection sometimes will spread backwards along tributary 
veins (owing to the blood stream therein being reversed as a result of the 
blocking of the sinus by the thrombosis), and thus cerebral or cerebellar 
abscess, meningitis and caries of neighbouring bones also will occur as 
consequences. 

It is probable that the smaller venous sinuses are also liable to thrombo- 
phlebitis, but they do not give rise to any diagnosable features. 

Clinical Features. These will depend largely upon which sinus is affected, 
but in all cases there will be first of all the presence of a causative lesion with 
its signs and symptoms,.a more or less sudden onset of severe headache, 
1estlessness and irritability, and regular rigors, occurring every day or every 
second day, during which the temperature rises rapidly to 103° or 105°, 
after which it comes equally rapidly to the normal with the accompaniment of 
a profuse perspiration. The pulse is rapid and small, while vomiting and loss 
of appetite are marked. Towards the end the patient becomes dull or even 
comatose, while symptoms of other intracranial infections may be seen ; 
it is not uncommon for meningitis, cerebral or cerebellar abscess and slow 
spreading of the thrombosis from one sinus to another to occur and end the 
scene 

Lateral Sinus Thrombosis. This is the commonest form. It is invariably 
due to middle ear disease and is more common in young people, the infection 
spreading into the sinus either directly from the mastoid bone or along the 
veins that enter into the sinus from the petrous bone. In a patient who is 
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previously known to have either a chronic middle ear suppuration or more 
commonly acute mastoid disease, there is sudden onset of increased pain and 
general headache with a sudden rise of temperature for a few days: after 
two or three days the regular rigors already described set in, the temperature 
oscillating violently up and down. The discharge from the ear lessens or 
disappears, while the general features mentioned above all become marked. 
(Edema over the mastoid process increases and there may be congestion of 
the scalp veins in that neighbourhood, while not infrequently there will 
be photophobia and optic neuritis. The thrombosis usually extends down 
the jugular vein, and when this is so a firm, tender cord will be felt in the upper 
part of the neck down the course of the vein, and the duskiness and congestion 
of the face and scalp will then increase. The cervical lymphatic glands 
will become tender and enlarged, while in advanced cases suppuration will 
occur outside the vein in the neck. In other instances abscesses will be 
found in the face, infection having spread there up the common facial vein. 
After this condition, with its repeated rigors and high temperatures, has 
continued for a few days or a week, signs due to pyx#mic lesions elsewhere 
will be noticed. Pain in the chest with dyspnoea, cough, foul sputum and 
signs of consolidation, point to abscess or gangrene of the lung, while diarrhoea 
and abdominal distension, with jaundice, a more continuous type of pyrexia, 
enlargement of the spleen and possibly a septic rash, indicate a more or less 
general septicemia with abdominal involvement. (When this occurs the 
condition may superficially resemble typhoid.) As long as other forms of 
intracranial infection do not supervene, the patient’s mind often will remain 
clear and his general condition fairly good for a week or two, but if signs of 
meningitis or cerebral abscess supervene, he will soon become comatose and 
death ensue. The prognosis depends upon the extent of the general infection : 
if adequate and early surgical treatment is undertaken in such cases 60 per 
cent. of patients should recover. 

It must be remembered that a tender swelling in the neck is not necessarily 
conclusive, as it may be due to Von Bezold’s type of mastoid abscess (see 
p. 328) or to inflamed glands. 

Treatment. As this condition invariably originates from the ear a mastoid 
operation on the usual lines (see p. 329) is first performed that the source 
of infection may be removed. The bone is then cut away backwards to expose 
the sinus, which will be found surrounded by pus and granulation tissue. If 
in doubt whether it is thrombosed or not it may be punctured by a fine hollow 
needle. When thrombosis is present the jugular vein should be tied below 
the lowest point of the clot by an incision down the side of the neck, the 
sternomastoid being drawn backward. This will prevent any further emboli 
escaping into the general circulation, and it is an advantage at the same time 
to ligature the common facial vein to prevent infection spreading up that way. 
This is all that some surgeons consider necessary ; others, however, advise 
that the lateral sinus should then be opened and a plug pushed up into its 
upper end to prevent any infection spreading in that direction: the jugular 
vein is then opened above the ligature, so that the thrombus can be scraped 
or washed away and the cavity packed with gauze, which will control any 
bleeding ; or the jugular vein may be tied between two ligatures, cut, and its 
upper end brought out into the skin wound. Any other intracranial infection 
is dealt with at the same time and the operation completed on the lines 
described on p. $29. 

Cavernous Sinus Thrombosis. Here the source of infection is most com- 
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monly a carbuncle or other infective lesion in the soft tissues of the face, neck, 
lip or orbit, and the condition, though usually commencing on one side, soon 
becomes bilateral. A small pustule or boil is more likely to cause this than a 
large septic wound, because there is probably greater tensioninthetissues. The 
same general signs and symptoms are present as above, though the onset of 
pysmia is less rapid and the patient frequently dies before its symptoms have 
arisen. Frontal headache is often the first sign, and marked interference with 
vision will set in early. Drowsiness is marked, but often there are no rigors or 
vomiting. The pyrexia varies from 100° to 107°. Proptosis or chemosis is 
definite evidence that a sinus thrombosis is present, while an actual orbital 
cellulitis occurs sooner or later. Marked exophthalmos will be present with 
congestion of the orbit and eyelids, the latter usually becoming oedematous, 
whilst ptosis, squint and ophthalmoplegia will occur as the result of the orbital 
nerves becoming paralysed, especially the sixth nerve. The cerebrospinal 
fluid is under increased pressure and is often opalescent : its sugar content is 
diminished. Meningitis is always a terminal event, the condition rapidly 
proving fatal. There is really no treatment, though attempts have been made 
to drain the sinus through the sphenoidal sinus. 

Superior Longitudinal Sinus Thrombosis is rare. When it occurs it is due to 
pyogenic lesions of the skull or scalp, while it sometimes occurs spontaneously 
in young women suffering from chlorosis. In addition to the usual general 
symptoms, oedema and congestion of the scalp, epistaxis and certain neuro- 
logical signs similar to those described on p. 25 will be seen. These take the 
form of cortical anzsthesia of the legs, and loss of power of both legs, which is 
more marked in their distal segments and is accompanied by an extensor 
plantar reflex, ankle clonus and briskness of the knee jerks. In addition there 
may be tenderness along the line of the sinus and small abscesses may form in 
the scalp at the site of emissary veins. 

The treatment of thrombosis of this sinus is unsatisfactory, and though 
attempts have been made to ligature the sinus by opening the skull, little 


success has followed. 
ABSCESS OF THE BRAIN 


An abscess in the brain may be the result of several different processes. 

1. By far the most common cause of a cerebral or cerebellar abscess is 
chronic middle ear suppuration, and when this is so the abscess usually occurs 
either in the temporal lobe or the cerebellum. In this case the infecting 
organisms reach the brain matter, either by direct spread, in cases where the 
bone is eroded down to the dura, or else they are carried there by the veins 
or the lymphatic vessels. Such an abscess usually occurs in the white 
matter of the brain and is often single, while it is most commonly found in 
that portion of the cerebellum or temporosphenoidal lobe which is nearest to 
the middle ear. It often will be accompanied by an extradural or subdural 
abscess. Similar abscesses will be found in connection with frontal sinus 
suppuration, osteomyelitis of the frontal bone or sphenoidal or ethmoidal 
disease, and in these cases they are most common in the anterior portion of 
the frontal lobe. 

Such an abscess varies greatly in its acuteness and rapidity of forma- 
tion; it is usually of a subacute nature and is surrounded by a capsule 
of firm, fibrous tissue which in its turn is surrounded by condensed brain 
tissue, this being especially the case in otitic abscesses; and when this 
is so the absoess may remain latent and cause no symptoms for many 
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weeks, though at any time acute symptoms may set in as a result of 
spreading cedema or rupture into the ventricle. If the process is more 
acute and rapid the capsule is not so marked, and the surrounding brain 
is engorged and infiltrated, being in a state of spreading encephalitis. 
The arachnoid and pia mater over an abscess are usually milky and 
cedematous, while the pus is often foul, of a brown or green colour, and 
contains sloughing portions of brain matter; very often it is sterile to 
ordinary cultural methods. 

2. Other cases of cerebral abscess are the result of injuries, especially of 
infected compound fractures of the skull, when they may be seen either 
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within a few days of the injury, lying superficially in the grey matter (they are 
in this case usually accompanied by a leptomeningitis), or later on deep 
abscesses may form in the white matter. They are especially common in 
gunshot wounds, and are then due to the carrying into the brain substance of 
an infected foreign body or fragment of bone. In many cases of this kind 
the localisation of the infection is very incomplete, and the surrounding brain 
tissue becomes infected so as to lead to a condition of diffuse spreading 
encephalitis. 

Abscesses in the brain have occasionally been described as a result of simple 
contusions of the head, in which case the infection must have been brought 
by the blood stream, while in gunshot wounds it is not uncommon to find the 
abscess appearing many weeks after the injury and at some part of the brain 
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apparently remote from the track of the wound. These abscesses aasociated 
with injuries are often very chronic and latent, and are especially found in the 
parietal and frontal lobes. 

3. Acute osteitis of the skull bones, apart from suppuration in the 
nasal sinuses or middle ear, is responsible for a certain number of cases of 
intracranial abscess. 

4. Pywmic or metastatic abscesses of the brain are not infrequent, general 
py#mia or septicemia, scarlet fever, typhoid and other general conditions 
sometimes giving rise to them, while bronchiectasis, chronic empyema and 
other chronic septic conditions of the lungs are not infrequently the cause of 
this condition. In these cases the abscess is usually single, and is then 
amenable to surgical treatment, but multiple abscesses are occasionally seen. 
Chronic abscesses due to the breaking down of gummata or tuberculomata will 
be met with at times. 

Clinical Features. These will depend largely upon the cause of the abscess, 
its situation, and whether it is of an acute or chronic type. In many cases 
its onset will be masked by the signs and symptoms of the causative lesion or 
by an accompanying encephalitis or meningitis (especially in those due to 
injuries of the skull), while in the chronic cases the patient may complain 
of nothing except continuous dull headache, until suddenly, after some weeks, 
the temperature rises to 103° or 105° F., and he becomes comatose and dies 
within a day or two. This is usually due to the abscess rupturing into the 
ventricles or subdural space. Inthe commoner, subacute form of the disease, 
such as is associated with middle ear suppuration, three well-marked stages 
may be described. 

(a) In the initial stage, lasting two or three days, there is a severe headache, 
which may be roughly localised to the site of the abscess, and is accom- 
panied by a considerable rise of temperature and by one or two irregular 
rigors. The pulse rate is raised, vomiting is present, the tongue is dirty and 
constipation is marked, while if the abscess is due to middle ear disease the 
otorrhoea will diminish or cease. 

(6) As the later or fully-developed stage of a localised abscess sets in the 
patient’s mental condition changes and he gradually becomes dull, stupid 
and apathetic. He is not unconscious, but torpid, with a slow cerebration, 
answering questions slowly and after an interval, but usually correctly. 
The headache is usually less, but tenderness may be present over the abscess. 
The shivering disappears, the temperature falls to subnormal, unless septic 
lesions are present in the skull or scalp, the respiration becomes slow, the 
vomiting, constipation and dirty tongue more marked, and the pulse becomes 
slow (40 to 60), full and bounding, while the patient rapidly emaciates, and 
becomes anwmic and pale. The face becomes dull, heavy and expressionless, 
and gradually localising or focal symptoms, depending upon the situation 
of the abscess (see p. 39), will set in. In addition to this, optic neuritis, 
more marked on the side of the abscess, general muscular weakness (apart 
from definite paralysis), diminution of the reflexes and leucocytosis will be 
present. Lumbar puncture yields a fluid which is under increased tension, 
which may be clear or murky, but which does not contain organisms unless 
meningitis is also present. 

(c) As the condition progresses the final or terminal stage sets in, in which 
the vomiting increases and the patient becomes comatose and death ensues. 
The temperature and pulse rate will remain down until the end unless the 
abscess bursts into the ventricles, in which case a rapid rise of temperature 
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to 103° or 105° I, a rapid and irregular pulse with Cheyne Stokes’ respira- 
tion, dilated pupils, lividity of the face and diffuse muscular twitchings and 
contractions all over the body, will set in suddenly and death will ensue within 
a few hours. If the pus bursts into the subdural space the symptoms of a 
rapidly-spreading meningitis will be caused (see p. 32), which will be fatal in 
a day or two. 

Localssing Features. Assistance in settling the locality of the abscess may 
be obtained by considering its cause. Abscesses due to injuries of the skull 
and gunshot wounds are probably either near to the skull injury, or to the 
track of the missile, or in the neighbourhood of foreign bodies or bone frag- 
ments as shown by an X-ray film. Those due to diseases of the nasal 
sinuses or frontal bone are usually in the frontal lobe, while if due to chronic 
middle ear suppuration, the abscess is probably in the temporosphenoidal 
lobe or the cerebellum on the same side as the diseased ear. Chronic abscesses 
of the brain are occasionally visible in an X-ray film. 

A temporosphenoidal abscess, if small, may cause no focal symptoms, but 
if large it will give rise to pressure, either on the motor cortex or upon the 
internal capsule, with corresponding paralytic symptoms on the opposite side 
of the body. Though the paralysis produced may be preceded by twitchings 
of the muscles concerned, these twitchings are more common in meningitis, 
and, in any case, this stage is not likely to be observed. Great attention 
must be paid to the order in which the muscle groups on the opposite side of 
the body are paralysed ; thus if the face is first affected and then the arm and 
leg successively, the paralysis is due to pressure upon the cortical centres on 
the opposite side of the brain, while if the paralysis spreads in the opposite 
direction, from the leg to the arm and then the face, and especially if sensory 
changes are present also, the pressure is upon the internal capsule and the 
abscess is deeper (see Fig. 6). It must not be forgotten that it is quite possible 
that facial paralysis will be present already on the same side as the ear disease 
as the result of direct involvement of the facial nerve in its intra-petrous 
course. Ifthe abscess is large certain cranial nerves will be affected, especially 
the third, and in this case there will be ptosis, external deviation, and a fixed 
dilated pupil on the side of the abscess. When the abscess is on the left side 
pressure upon the inferior frontal convolution may cause motor aphasia, and 
upon the back part of the superior temporal convolution auditory aphasia, but 
here again it must be remembered that if middle ear suppuration is present 
there will be also probably deafness on the diseased side. 

An abscess in the frontal lobe often gives rise to no localising features, but if 
it is on the left side, motor aphasia or apraxia (loss of the power of initiating 
co-ordinated movements) may be present (see p. 47). 

In the occipital lobe an abscess is nearly always of pyemic origin, and here 
there will be interference with the eyesight. 

Rare cases have occurred in which spontaneous evacuation of an abscess 
has taken place—through the cribriform plate in the case of a frontal abscess, 
and through the ear in a temporal abscess. 

Cerebellar Abscess. This is a common form of brain abscess, and is usually 
in the lateral lobe of the cerebellum. It is nearly always the result of chronic 
middle ear disease, in which case it is often associated with a thrombosed 
lateral sinus or extradural abscess close by. When small the signs and 
symptoms of this type of abscess will be very indefinite, but as it increases, 
the amount of pressure-compensation that can occur beneath the tentorium 
being small, serious and diagnostic features come on rapidly, The general 
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symptoms of cerebral compression and cerebral abscess referred to on 
pp. 13-38 are especially noticeable when the abscess is beneath the tentorium, 
and vomiting, subnormal temperature, slow pulse, optic neuritis, delayed 
cerebration or unconsciousness set in rapidly and are marked. In addition 
to this there will be vertigo, with difficulty in co-ordinating movements, 
staggering and reeling from side to side, and a tendency to fall, usually 
towards the same side as the abscess, while nystagmus will be present. 
Trismus, deviation of the eyes to the opposite side, skew deviation of the eyes, 
and retraction of the head and neck are sometimes seen, with yawning and 
gaping, while the limbs on the side of the lesion will often appear weak or 
hypotonic without actually being paralysed (paresis), and they may later 
become spastic ; the knee jerks and other deep reflexes are nearly always 
increased, the plantar reflex normal. Respiration is particularly affected, 
being irregular, feeble and frequently of the Cheyne Stokes’ type ; total 
respiratory failure frequently occurs (especially during anesthesia), while the 
heart-beat continues strongly. 

Differential Diagnosis. Meningitis and cerebral abscess may resemble 
each other closely, but in the former condition high temperature, irritability, 
excitement, rapidity and irregularity of the pulse, rigidity and twitchings of 
muscles and lack of any definite focal signs contrast with the slow pulse, dull 
mental state and localising evidence in the latter condition. Meningitis comes 
on much more rapidly and progresses more quickly than does cerebral abscess, 
while all such physical signs as reflex changes, muscular paralyses and optic 
neuritis are bilateral. 

A chronic cerebral abscess and a cerebral tumour usually will resemble 
one another closely (see p. 45). The latter condition, however, comes on 
more slowly and affects the temperature and general bodily metabolism less, 
causing less marked loss of weight and anzmia. 

The previous history often will help to differentiate the two conditions, as 
in the case of an abscess there is almost certain to be a cause for the infection. 
Optic neuritis is more marked in tumour, while the cellular and chemical 
contents of the cerebrospinal fluid also may serve to distinguish the two 
conditions. There usually will be a characteristic leucocytosis in cerebral 
abscess. In some cases where coma is coming on, the suspicion of ureemia or 
diabetes will be raised, but these diseases can be excluded as the result of 
urinary examination. 

Treatment. This consists in operation as soon as the abscess is localised 
and may be extremely urgent in some cases. When, as is most commonly 
the case, the abscess is secondary to chronic middle ear suppuration, the 
operation will commence with an exploration of the mastoid antrum and 
air cells as described on p. 326, and during this part of the operation an indica- 
tion will probably be found as to where the abscess is. If the abscess is 
in the temporosphenoidal region, the pus will be found tracking from the 
antrum up in that direction and possibly the tegmen tympani will be eroded. 
Part of the squamous portion of the temporal bone and of the tegmen tympani 
will then be cut away forwards and upwards with forceps, and the dura freely 
exposed in this situation; bulging and lack of pulsation of the dura will 
indicate that the abscess is close underneath, and the dura can then be opened 
and a pair of sinus forceps gently introduced into the brain so that the abscess 
is opened and the pus let out. Drainage with a large rubber tube or celluloid 
drain will then be required. Some surgeons advocate that when the mastoid 
antrum and cells have been opened and drained, the cerebral abscess should 
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be approached and dealt with by a trephine opening situated over the abscess 
and through a separate skin incision. 

Similarly, if the abscess is in the cerebellum, the bone will be cut backwards 
behind the lateral sinus, the dura exposed and opened and the pus evacuated. 
Some surgeons prefer to open the cerebellum in front and to the inner side of 
the lateral sinus through the inner wall of the mastoid antrum. Sloughing 
brain matter is often present in the abscess cavity and should be washed out 
or sucked out. A small gauze plug is packed round the tube for twenty-four 
hours to encourage the formation of adhesions to protect the subdural space 
from infection and the scalp flap loosely sutured into place; the tube should 
be left till it gradually falls out. 

In other cases not due to middle ear disease a large scalp flap will be 
turned down over the abscess and the skull opened by one of the methods 
described on p, 88, the cutting of a bone flap being unsuitable in this 
case as drainage will' probably be required. The dura is opened, and the 
brain explored with a director or pair of sinus forceps. Ifthe abscess is recent, 
acute and with soft walls, it is opened and drained as already described, but 
if old-standing with hard, thick walls, before it is opened into, an attempt 
should be made to shell the whole abscess with its capsule out and to remove it 
completely without opening it (see Cerebral Tumour, p. 48). In those cases 
which are due to a septic compound fracture, the abscess can nearly always 
be opened by exploring and enlarging the original wound, removing bony 
fragments until an intact and uninjured dura mater is exposed all round the 
wound ; the abscess is then explored and drainage established in that way. 

In these operations the anesthetic of choice is the administration of ether 
by the intratracheal method, as this obviates any risk of respiratory failure. 

The after-treatment consists in administration of sulphanilamide or urotro- 
pin, careful dressing and attention tothe bladder ; a rough guide as to when 
the tube should be removed is given by noting when the discharge becomes 
serous. In all head operations morphia is to be avoided as far as possible as 
it may produce respiratory failure ; this is especially so in cerebellar cases. 

Intracranial Syphilis. Syphilis is responsible for many chronic intracranial 
conditions. Chronic syphilitic meningitis is not infrequent and is usually 
secondary to syphilitic caries of the skull or to a gumma in the brain close by. 
It leads to a chronic thickening of the meninges, which does not in itself cause 
any symptoms. In other cases a diffuse, syphilitic, gummatous meningitis 
is found (especially in congenital cases), which is most marked at the base 
of the brain and leads to a thickening and adherence of the membranes there 
which may give rise to such conditions as hydrocephalus (see p. 42), and very 
commonly to paralyses of various cranial nerves from pressure upon them 
where they pass through the dura. 

Localised gummata are common in the brain and they give rise to the 
symptoms of cerebral tumour (see p. 44). A characteristic feature of these 
intracranial syphilitic lesions is a marked spontaneous variation in the 
severity of their symptoms ; so common are they that they must be considered 
as a possibility in any chronic intracranial lesion. The diagnosis will be 
clinched by the Wassermann reaction, and when it is positive the treatment 
is that of syphilis in general (see Vol. I., Ch. VI.). 

Intracranial Tuberculosis. Localised tuberculomata are not uncommon in 
the brain in patients with a tuberculous focus elsewhere in the body. They 
are usually multiple, vary in size from a pea to a hen’s egg, and form round, 
fibrous, encapsulated tumours containing caseous or calcareous material. 
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They are especially seen in the basal portions of the brain, such as the cere- 
bellum and pons, and in young persons. In their vicinity the meninges are 
adherent to the brain and may be thickened and covered with miliary tubercles, 
unless, as is unusual, the nodule is deep within the brain substance. Their 
clinical features are entirely those of other forms of cerebral tumour (see p. 44), 
while they can be diagnosed only when evidence of tuberculosis elsewhere in 
the body is present. When met with at operation they should never be 
removed, as the patient probably will die of tuberculous meningitis if they 
are interfered with, usually after two or three months. 

Tuberculous meningitis is common in children. It is usually regarded 
as a medical condition, and for its description standard works on medicine 
must be consulted. Many surgical measures have been tried for its relief, but 
lumbar puncture is the only one which has met with any success. 


HYDROCEPHALUS 


Hydrocephalus is the condition where an excess of cerebrospinal fluid 
is present. If this excess of fluid is within the ventricles, the condition is 
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Fie. 7. The inner surface of the skull over a meningeal endothelioma, 
showing stalactite formation of new bone. 


known as internal hydrocephalus; if outside the brain, in the subdural 
space, as external hydrocephalus. An acute form of hydrocephalus has 
been described, but this is simply an excess of fluid both inside and outside 
the brain in association with various types of meningeal infection, while 
chronic external hydrocephalus is rare and is due to chronic meningitis 
or cerebral tumour. 
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Chronic Internal Hydrocephalus is common in children. The excess of 
fluid in the ventricles in some cases is probably due to excessive secretion by 
the choroid plexus or ventricular ependyma as a result of chronicinflammation, 
but more commonly it is due to an obstruction either to the outflow of blood 
through the veins of Galen or else at the foramina of Majendie and Key and 
Retzius, so that the cerebrospinal fluid cannot escape through the ventricles 
into the subdural space. Such an obstruction may be due to a congenital 
deformity, or to early rickets, but is most commonly the result of chronic 
inflammation of the meninges at the base of the brain, which is often 
syphilitic and occasionally tuberculous. Pressure upon the inferior longi- 
tudinal sinus will also give rise to it; thus it will be seen that in some 
cases the condition is congenital; in other cases it is acquired in very 
early life, while often it will be seen in adults as the result of the pressure 
of a tumour, usually in the posterior fossa. 

In all cases there is a distension of the lateral ventricles with fluid, and this 
reacts upon the bones of the skull so that in children the head swells, the 
skull bones separate from each other and become atrophied and thinned and 
the fontanelles become large, tense, bulging, and may cease to pulsate. The 
brain is pressed upon and thinned out, in some cases sufficiently to be in- 
compatible with life, while in other instances fluctuation may be obtained and 
the skull bones will crackle under pressure. The scalp is thinned, the skin 
glossy and shiny, with big blue veins and the hair scanty. The child thus has 
an enormous vault to its skull with a small wizened, aged-looking face, the 
eyes protruding because of the pressure on the orbital plates. It cannot 
lift its head or move it, is fretful and continually crying, is almost always 
blind or mentally deficient, while vomiting, wasting, tache cérébrale, in- 
continence, optic neuritis and fits frequently will be present: any of the 
cranial nerves may be paralysed by pressure. The outlook is very bad, as in 
most cases the condition progresses and death results within a year or two ; 
many children with it are born dead. An occasional recovery will be seen in 
rickety or syphilitic cases. 

The condition is very frequently accompanied by some form of cephalocele 
or spina bifida, and may follow operations for the relief of the latter. 

Treatment. It must be remembered that this condition is, in many cases, 
merely a symptom of some other underlying cause, and it is at this cause that 
treatment must be primarily directed. Thus rickets and syphilis should be 
looked for and treated appropriately. Many ingenious methods of surgical 
treatment have been devised for the treatment of this complaint with remark- 
ably little success, partly because operation offers no prospect of success 
unless it is undertaken very early before the brain is permanently damaged. 
The following procedures have been adopted :— 

(a) Tapping of the lateral ventricles with a hollow needle, which is intro- 
duced at the lateral angle of the anterior fontanelle, one ounce of fluid being 
withdrawn once a week for several weeks. This has frequently produced 
improvement, very seldom a cure. Lumbar puncture may be tried also, but 
is not often effective. 

(b) Drainage of the fourth ventricle through an opening made in its roof, 
or canalisation of the iter by this approach (see Fraser, British Journal of 
Surgery, vol. x, page 165). 

(c) Removal of the choroid plexus to diminish the secretion (Sargent). 

(d) Establishment of a permanent communication between the ventricles 
and subdural space, so that the fluid may flow out in the normal way. This 
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can be done by the insertion of a silver or platinum tube, strands of silk or 
decalcified bone tubes, but in most cases the benefit is only temporary. In 
other cases efforts have been made by similar procedures to drain the 
ventricles into the subcutaneous tissues or into the extradural space ; again 
only with temporary benefit. 

(e) Attempts have been made to drain the subdural space of the spinal 
canal into either the peritoneal cavity or the retroperitoneal tissues by 
trephining the body of one of the lumbar vertebre, though it is not obvious 
how this can be expected to benefit an internal hydrocephalus. 

(f) In congenital cases the foramina through which the fluid should escape 
are usually not blocked and may be larger than normal, and thus here no 
form of ventricular drainage is likely to be successful. In these cases Stiles 
has recommended ligature of the internal carotid first on one side, and some 
weeks later on the other side, in order to control the amount of cerebrospinal 
secretion. In addition to this the subdural space has been drained into the 
superior longitudinal sinus, the jugular vein and even into the peritoneum 
by a long tube or strands of silk passing down under the skin of the neck 
and chest. 


CEREBRAL TUMOURS 


Any portion of the brain is liable to be the seat of a new growth. Several 
different forms of tumour (including new growths, cysts, gummata and tuber- 
culomata) are found there, while it is an unfortunate fact that the majority 
of them are malignant. These tumours sometimes will commence in the 
brain tissue, while in other instances their seat of origin will lie in the mem- 
branes, the cranial nerves, or the skull bones, and they will involve the brain 
secondarily. Thus the varieties of tumours met with in this situation are :— 

(1) Sarcomata and osteomata of the skull, hydatid cysts, hemorrhagic and 
post-traumatic subdural cysts (see p. 24), and, closely resembling these, 
chronic abscesses. 

(2) Gliomata. These are usually seen in comparatively young patients 
and are small, round-celled new growths resembling neuroglia in structure. 
The rate of growth is very variable, and the tumour may be found in any part 
of the brain ; it is always continuous with the brain tissue, having very little 
capsule, while it exhibits marked powers of infiltration and may be almost 
indistinguishable from the surrounding brain tissue except by its feel ; it 
is always locally malignant. Hsemorrhages are liable to occur into this 
tumour and lead to sudden increase in symptoms (see p. 45). 

(3) Primary Sarcomata. These may occur at any age, and though 
malignant they are slower and more likely to be encapsuled than gliomata. 
Secondary sarcoma, teratoma and carcinoma are also common. 

(4) Endotheliomata. These are common tumours, which grow from the 
arachnoid : they are well-defined and encapsulated and do not infiltrate the 
brain, simply pressing upon it and displacing it. They often grow to a large 
size and may undergo the peculiar changes characteristic of a psammoma 
(see p. 45). They are not malignant and are the most favourable form of 
brain tumours the surgeon can encounter. 

(5) Fibromata. These are usually seen growing from the sheath of the 
vestibular part of the auditory nerve in the posterior fossa of the skull, and 
are known as “lateral recess” or “ cerebello-pontine angle’ tumours (see 
p. 47). They are a soft and exceedingly cellular form of fibroma, but not 
malignant. They are prone to degenerate into cysts, especially after operative 
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interference. Complete operative removal is often possible by displacing the 
cerebellum to one side. 

(6) Tuberculomata. These are more common in young patients with tuber- 
culosis elsewhere in the body. They are most common in the cerebellum, are 
often multiple, and their rate of growth varies from time to time. 

(7) Gummata : usually seen in adults over forty. These grow rapidly and 
are frequently multiple, usually being found on the surface of the brain and 
sometimes in the dura mater. They are not necessarily accompanied by a 
positive Wassermann, nor do they always respond rapidly to anti-syphilitic 
treatment. 

(8) Psammomata. These are a peculiar form of endothelioma (some autho- 
rities regard them as fibrosarcoma), which occur in the meninges, pineal body 
or choroid plexuses. They consist of spindle-shaped cells which may develop 
into fibrous tissue and become arranged in whorls almost like cell nests. The 
central portions of these whorls undergo degeneration and calcification, so 
that hard, concentric granules of calcareous material are formed. Hence these 
growths are sometimes called “ sand tumours.” 

(9) Hamangiomata. These are not rare, and are especially seen over the 
motor area or in the cortex of the cerebellum. Some previous injury seems 
to be the cause in some instances. At times they are multiple and are 
accompanied by retinal hemangiomata, hypernephromata of the kidney or 
cystic disease of the kidney or pancreas (Lindau’s disease), their walls having 
only the thinnest possible lining membrane; thus removal is difficult, 
though it should be attempted. 

Unfortunately many cerebral tumours occur in the deeper parts of the 
brain where they cannot be approached surgically. 

All these tumours are usually surrounded by an area of brain which may be 
sclerosed or softened ; while, if they are superficial, the membranes will be 
adherent or thickened ; in many cases the inside of the skull will be roughened 
and spiky immediately over them and the bone itself be thickened for some 
distance round (see Fig. 7). 

Recently a new classification of cerebral tumours has been attempted by 
certain American authorities. 

(1) The endotheliomata have been renamed meningiomata—a name which 
means very little and gives no suggestion as to their pathology. They are 
thought to arise from the groups of meningocytes around the arachnoid villi. 
They are usually seen close to the venous sinuses, grow slowly and push the 
brain aside. Trauma appears to be a predisposing cause. 

(2) The gliomata have been divided histologically into fourteen different 
varieties, of very greatly varying malignancy. The more important of these 
fourteen different varieties are :— 

(a) Medulloblastomata, which are by far the most malignant and rapidly 
break through the pia mater. 

(6) Spongtoblastomata—also very malignant and corresponding to the 
older “ gliosarcoma.”’ 

(c) Astrocytomata. 

(d) Oligodendrogliomata, both of which are very much less malignant and 
which have a far more favourable prognosis after operation. 

Clinical Features. These consist of two main groups, namely (A) localising 
features, which depend upon the situation and nature of the tumour, and (B) 
general symptoms,which are due to the rise of intracranial] pressure it produces, 
these general symptoms always supervening sooner or later with a rapidity 
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and severity dependent also upon the nature and site of the tumour. In 
most cases, however, the general symptoms must be regarded as late symptoms, 
and except in the case of tumours occurring in or near silent areas, when 
focal signs will be absant, it will be found usually that the localising features 
appear first before the general symptoms are detectable. 

(A) The focal or localtsing signs may be difficult to detect at first, but 
it is in this comparatively early stage that the tumour should be brought 
under treatment if possible, if the patient is to have any reasonable chance of 
permanent cure by operation. It cannot be too strongly insisted upon, 
therefore, that a complete examination of the nervous system must be made, 
by s skilled neurologist, if necessary, and that the suspicion of a cerebral 
tumour should be considered in every case where a definite organic lesion of 
the brain appears to be present. The early symptoms consist in some 
localised alteration in the cerebral function, and this will depend upon where 
the tumour is. 

(a) Ifthe Rolandic or motor area is involved attacks of Jacksonian epilepsy 
will be the first thing noticed. Here fits occur, starting, after a definite aura, 
by the twitching of certain muscle groups on the opposite side of the body, 
these muscle twitchings gradually spreading to other groups in the neighbour- 
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Fig. 8. The base of the brain showing a tumour of the right eighth nerve (lateral 
recess tumour). (After specimen in University College Hospital Museum.) 


hood in an orderly sequence, and consciousness ultimately being lost (see p. 27). 

As such a tumour increases in size these phenomena, due to irritation of the 
centres, disappear and become replaced by a paralysis of the muscle groups 
concerned, which is accompanied by brisk reflexes, usually an extensor 
plantar reflex and marked spasticity ; this paralysis often takes the form of a 
localised monoplegia, while later on sensory changes will occur and motor 
or sensory aphasia may set in in the case of left-sided tumours. It must be 
remembered that these changes are chiefly suggestive of lesions in or pressing 
upon the cortex and that subcortical lesions give rise to paralytic phenomena 
often without the preceding irritative fits. Thus, if the tumour lies beneath 
the cortex and involves the centrum ovale or internal capsule, there will be a 
more marked motor paralysis of the spastic type and without Jacksonian 
fits, while sensation will be lost on the paralysed side of the body, and if the 
tumour is large there will be a complete spastic hemiplegia with hemi- 
ansesthesia and hemianopia. Tenderness on percussion of the skull over the 
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site of the tumour is sometimes found to occur in cortical lesions, but not in 
subcortical ones, while it must be remembered that in many cases, at any 
rate after the very earliest stages have passed, both cortical and subcortical 
parts of the brain will be involved. As any tumour increases in size 
certain cranial nerves may become pressed upon and either irritated or 
paralysed. 

(6) If the post-central or sensory area is the starting point of the tumour, 
there will be tingling and alterations in sensation ; but as the tumour grows 
forwards the motor area will again become involved and similar fits to the 
above will occur, often preceded by sensory aure. 

(c) If the marginal and angular gyri are involved there will be word blindness, 
while if the growth extends more deeply into the brain the optic radiation 
will be compressed, and this will give rise to an homonymous hemianopia, as 
will also be the case if one occipital lobe is involved. 

(d) Tumours in the cerebellum are common, and they give rise to symptoms 
similar to those of cerebellar abscess (see p. 39), where vertigo, nystagmus and 
interference with co-ordination are present. The patient tends to fall towards 
the side of the lesion. There will be paresis with increased reflexes of the 
muscles on the side of the tumour, which sometimes will be of a spastic type. 
In addition, there may be marked yawning, retraction of the head and rigidity 
of the muscles of the neck. 

(e) Tumours in the cerebello-pontine angle are not uncommon (acoustic or 
eighth nerve tumours), and are usually fibromata growing from the sheath 
of the auditory nerve, close to the internal meatus; they are occasionally 
bilateral. At times an endothelioma of the meninges occurs here and gives 
rise to similar clinical features. Here the symptoms of cerebellar tumour 
will be present and in addition certain features due to localised lesions of 
some of the cranial nerves on the side of the tumour. Thus the seventh and 
eighth nerves are most commonly affected, giving rise to facial paralysis, 
giddiness, tinnitus and marked nerve deafness, which is usually preceded by 
loss of power of perceiving high-pitched notes, while in addition any of the 
other cranial nerves from the third to the eleventh may be irritated or 
paralysed, all these cranial nerve phenomena occurring on the side of the 
lesion. Later, pressure upon the pons will produce a spastic hemiplegia of 
the opposite side, and the pushing down of the cerebellum into the foramen 
magnum will lead sometimes to sudden death (especially after lumbar 
puncture), due to involvement of the vital centres in the medulla by pressure 
on the foramen magnum. 

(f) Tumours in the anterior part of the frontal lobe give rise to very few 
focal signs ; there may be a loss of smell and taste and often there are vague 
mental changes, the patient being unable to concentrate and becoming dirty 
and immoral ; he often will be drowsy and pass into curious dreamy states at 
intervals. Sometimes he is suspicious and at other times unduly elated ; 
other cases have been noticed to be frequently scratching their nose, while 
in most instances they become insane in time. As the tumour grows and 
passes backwards, motor signs and symptoms will be caused. 

(9) Tumours of the Pineal Body. These are rare. From the position of the 
tumour it may be expected to produce an obstructive hydrocephalus and 
pressure on the corpora quadrigemina. Headache, giddiness and papilleedema 
occur early, and later ptosia, limitation of upward movements of the eyes and 
disappearance of the pupillary reaction to light. Later there may be loss of 
hearing from involvement of the inferior corpora quadrigemina. In a few 
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oases these tumours have been removed by retracting the posterior half of 
the right hemisphere outwards from above to expose the splenium and then 
incising this structure, under which the pineal body lies. 

(B) The general symptoms consist of severe intermittent headache, often 
worst in the morning, which is very severe and occurs in paroxysms, is localised 
to part of the head and is increased by coughing, lowering the head, or raising 
the blood pressure. Any headache which frequently appears on first waking 
in the morning, even though it soon passes off, is always suspicious of an 
increase of intracranial pressure. There may be tenderness, and the pain may 
be most marked at the site of the tumour. Optic neuritis, with choked discs 
and papilloedema, is present and ultimately leads to optic atrophy, while the 
neuritis will be most marked on the side of the tumour, is especially marked 
in the case of temporosphenoidal and subtentorial tumours, and often leads 
to marked limitation of the field of vision for blue. Such an optic neuritis 
is In no sense inflammatory, but is entirely due to increased cerebrospinal 
tension forcing the cerebrospinal fluid into the sheath of the optic nerve, and 
interfering with the circulation. The vision at first will be little affected, but 
as the condition persists and atrophy sets in, partial or total blindness will 
follow quickly. Vomiting is 
often present; it is of the 
“cerebral” type, usually 
occurs in the morning, and 
is very characteristic, as it 
bears no relation to food and 
is unattended by nausea ; it 
is present in about 50 per 
cent. of cases and is most 
marked in _ subtentorial 
tumours. Mental changes, 
irritability and slow cerebra- 
tion are often noticeable. 
Constipation is marked, but 
in early cases the pulse 
and temperature are little 
affected ; as the case pro- 

Fia. 9. Ventriculogram showing distension of gresses all the general fea- 

the ventricles with air. tures increase; the patient 

wastes, becomes drowsy and 

apathetic with a subnormal temperature and very slow, full, hard pulse ; 

he gradually becomes more and more stuporous, passes into coma and 

dies. Towards the end the temperature, previously subnormal, sometimes 

will run up rapidly to 104° or 105°, while the breathing is stertorous and of 

the Cheyne Stokes’ type. The severity and rapidity of the symptoms will 

depend largely upon the rate of growth of the tumour, while at any moment 

a sudden and marked increase of symptoms may occur as a result of 
hemorrhage into the neoplasm, especially in the case of a soft glioma. 

Ventriculography. This is a method sometimes of use in the diagnosis of 
‘cerebral tumours, especially those at the back and base of the brain. It 
consists in demonstrating changes in the size and shape of the ventricles by 
taking an X-ray photograph of the skull after air has been introduced into 
the ventricles. The air is introduced either by lumbar puncture or hetter 


‘by tapping the ventricle (see p. 8), 
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The prognosis is grave in all forms of tumour of the brain; the majority 
of them are malignant, and many of them are deeply placed and liable to 
involve the vital centres. Syphilitic gammata are the most favourable type, 
for antisyphilitic treatment will usually produce improvement, but recurrence 
even here is common and permanent structural changes in the brain are usually 
left, which will lead to persistence of symptoms. 

Treatment. In every case the possibility of the lesion being gummatous 
should be remembered, a Wassermann test (both of the cerebrospinal fluid and 
blood) be performed, and a course of salvarsan and iodide of potassium should 
be administered for a short period to see if improvement can be obtained by 
this means. If this fails or in cases which do not appear to be syphilitic, the 
question of operation will have to be seriously considered. This is the only 
treatment which offers any possibility of a permanent cure and should be 
undertaken as soon as possible. Such an operation is undertaken with two 
objects. In a few cases the tumour can be completely removed, and this is 
the result the surgeon hopes for in every case; but complete removal is 
possible only in about 8 per cent. of tumours and is only likely to be achieved 
in the case of cysts, osteomata, hydatids, endotheliomata of the dura and some 
of the pituitary and eighth nerve tumours ; very few gliomata can be removed 
and practically no subcortical tumours. Tuberculomata are not suitable for 
excision, nor are multiple tumours. The fibroma of the auditory nerve often 
can be removed partially by sucking it out or curetting it from within its 
capsule. It is usually impossible to say whether a tumour can be removed or 
not until it is exposed. In the majority of cases in which removal is impossible 
the symptoms can be largely relieved (especially those due to excessive intra- 
cranial pressure, such as vomiting, blindness and headache), by performing a 
decompression operation by removing a large portion of the skull and opening 
the dura. This often will give considerable relief for a prolonged period. In 
either case the skull is opened by one of the methods described on p. 88, 
a good form of anesthesia for this purpose being ether administered by 
means of an intratracheal catheter. Some surgeons advocate the performance 
of these operations under local anssthesia; if used in conjunction with 
avertin or pentothal, this seems very satisfactory. 

If it is thought likely that the tumour can be removed a bone flap will be 
cut with the object of completely replacing the bone afterwards; otherwise 
the bone of the skull will be cut away permanently to provide a decompression. - 
In any case, it is so easy to close the gap in the skull later if necessary by means 
of Sargent’s celluloid method (see p. 28), or by means of a bone graft taken 
from the outer table, that the cutting of bone flaps is not as essential as 
might be thought. The scalp flap turned down must be very large and lie 
over the supposed site of the tumour, and as large as possible an area of bone 
must be cut away, in order that as the brain bulges out when the dura is 
opened, owing to the increased intracranial tension, the brain substance may 
not be strangulated or damaged unnecessarily by being forced through a 
narrow opening. In the normal individual the exposed dura mater is elastic 
and pulsating, but if the intracranial pressure is increased by a tumour the 
dura will bulge into the wound and feel hard, while no pulsations will be 
visible. In some cases it is wise to do the operation in two stages ; if this is 
so the dura is not opened on the first day unless a decompression is urgently 
needed, and the intradural portion of the operation may be put off for some 
days. If the pressure is very high it is always wise to reduce it as far as 
possible before opening the dura, either by lumbar puncture or tapping the 
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ventricle ; this will save damage to the brain if it extrudes itself. On 
opening the dura the brain will bulge out if the pressure is increased, 
and in cases where a tumour is present the convolutions in its neighbour- 
hood will look cedematous, flattened and anemic. If the tumour is not 
seen on the surface, the brain should be gently palpated by the finger, 
while an examination of those portions of it which are not exposed by the 
operation wound, but lie close by, can be made by pressing the brain aside 
with a transparent glass retractor. Failing this, a needle may be inserted into 
the brain, or a small straight linear incision into it made with a scalpel and 
gradually deepened for an inch or so. 

If a tumour is discovered which it is thought can be removed, it 
should be enucleated by blunt dissection, while in some cases the 
increased intracranial tension is sufficient to cause spontaneous extrusion 
of a tumour when the dura is opened. In certain instances, e.g., eighth 
nerve and pituitary tumours, the growth may be broken up within its 
capsule and then the fragments removed with a suction apparatus. The 
diathermy knife is occasionally useful in removing tumours and stopping 
hemorrhage. When the tumour has been removed hemorrhage from the 
brain is controlled either by ligatures, by muscle grafts, or by pressure with 
pads soaked in hot saline. If the tumour cannot be removed or cannot be 
discovered, a simple decompression will be done, as large an opening as possible 
being made in the bone and the dura being freely opened. In no case should 
the dura be sutured at the end of the operation, as it will be found that when 
the scalp flap has been sutured back into place a complete new dural covering 
for the brain will be formed in a remarkably short time, while the brain 
probably will bulge so much that no suturing would be possible. Under no 
circumstances must a drainage tube be inserted after operations for cerebral 
tumour, as it is all-important that there should be no leakage of cerebrospinal 
fluid. Simple decompression operations lead to considerable improvement in 
the mental condition, pain, vomiting, and blindness, but sooner or later the 
increase in the size of the tumour will cause the patient’s death. It is, 
however, always worth doing, as the patient will live in comfort for a con- 
siderable time. 

In the case of cerebellar tumours or eighth nerve tumours the posterior 
fossa of the skull is opened by the methods described on p. 88. In a few cases 
here a simple decompression will be the only thing possible, but in most cases 
of eighth nerve tumour the fibroma can be removed from within its capsule 
by curetting or sucking it out, after retracting the cerebellar lobe to one side. 
This retraction of the cerebellum is only possible after the falx cerebelli has 
been cut across. Occasionally a cerebellar cyst can be excised completely, 
and if necessary portions of the cerebellum can be cut away without much 
apparent loss of function. Never attempt to excise tuberculomata. 

The mortality of all these operations is rather high, but is diminishing 
every year, being highest in cases where the tumour is removed and in the 
case of the cerebellar lesions; a cerebellar decompression has a higher 
mortality than any decompression performed over the cerebrum. 

It must be remembered that in nearly every case of cerebral tumour we 
are dealing with a lesion that is going to prove fatal and to cause blindness 
and severe pain; so that the relief to headache and improvement to eye- 
sight that a simple decompression gives are amply worth while; and there 
is always a chance of removing the tumour. 

If operation is impossible, as is of course the case in all secondary tumours, 
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all that can be done is to relieve the symptoms by drugs, such as bromide, 
opium, or phenacetin. Lumbar puncture frequently will relieve headache 
temporarily, but is by no means devoid of risk, especially in cerebellar cases, 
owing to the medulla being forced down into the foramen magnum by the 
increased intracranial pressure (see p. 46). 

Radium Treatment. Secondary growths are so rare in cerebral tumours 
that in theory radium treatment should be very successful, but in practice it 
has proved disappointing. The best method is probably the superficial 
application of radium over the scalp over the position of a previously made 
decompression opening in the bone. But even this is most uncertain. 

Tumours of the Pituitary Body. The pituitary body consists of two parts, 
an anterior glandular portion and a posterior nervous portion ; the anterior 
part pours an internal secretion into the blood and the posterior portion into 
the ventricles via its infundibulum or stalk. It is probable that the anterior 
secretion influences growth and bone formation, while the posterior secretion 
affects metabolism and muscle tone. Tumour formations of the pituitary 
gland are by no means infrequent, and inasmuch as this body is in certain 
senses a gland, it is not surprising to find that many of the new growths which 
arise in it are adenomata ; these adenomata show a special tendency to 
undergo ‘cystic degeneration, in a way rather resembling those in the thyroid 
gland. It is, however, doubtful whether they really should not be regarded 
as a hyperplasia of the gland rather than a true adenoma. Malignant growths 
in the form of carcinoma or sarcoma are rarely seen. A rare type of tumour 
is occasionally found growing from the stalk of the pituitary, and rather 
resembling an endothelioma—it is known as an adamantinoma. Being, as it 
were, lodged in a separate compartment of the skull, and being shut off from 
the remainder of the cranium by the diaphragma selle, the body cannot 
enlarge very much in an upward direction, and it tends therefore to enlarge 
downwards by eroding the bone of the sella turcica; it follows also that a 
pituitary tumour gives rise to only very slight increase in intracranial pressure, 
while most of these growths increase very slowly in size. 

The symptoms and signs of such a tumour are partly pressure effects due 
to its situation, and partly general constitutional changes due to alterations 
in the internal secretions of the gland. Lying as it does immediately behind 
the optic chiasma, a pituitary tumour soon gives rise to pressure upon the 
optic fibres on each side of it, which are those passing to the nasal half of 
each retina; thus one of the chief symptoms is a bitemporal hemianopia, 
while primary bilateral optic atrophy, with loss of sight, will occur from the 
direct pressure, without a preceding optic neuritis. The third, fourth and fifth 
nerves occasionally will be affected also. In some cases drowsiness is present 
and headache is usually constant and located in both temporal regions ; there 
is very little vomiting. 

The general pathological changes in the body dependent on the alteration 
in the internal secretions of the gland are complicated, and depend on which 
part of the gland is chiefly affected. If the function of the gland as a whole 
is increased (hyperpituitarism) before adolescence, the result will be gigantism, 
and the individual will grow to a great height with big bones, poor muscular 
development and little intelligence ;. the pituitary is usually enlarged in such 
acase. Most of these giants die young. Ifa similar hyperpituitarism occurs 
in an adult, the result is the condition of acromegaly (see Vol. I., Ch. XVIII.). 
In both these conditions the sexual glands soon become functionless. 

If the function of the gland is decreased (hypopituitarism) in early life the 


4—2 


53 INJURIES AND DISEASES OF THE BRAIN 


result is dystrophia adiposogenitalis (Frélich’s disease), when the child becomes 
fat, stunted, with absence of pubic hair, high-pitched voice, small sexual 
organs, no sexual power, and marked infantilism. His carbohydrate tolerance 
is usually very great and polyuria is marked. In later life hypopituitarism 
produces loss of sexual characteristics in the male, and in both sexes there are 
atrophy of the genital organs and loss of sexual power, mental deterioration, 
and excessive deposit of fat in the breasts, thighs, buttocks, etc. The skin 
becomes soft, dry and silky, the fingers become tapered and the hair fine. 
Marked sugar tolerance is present, and in the female amenorrhea is constant. 
Intermediate changes partly suggestive of hypo- and partly of hyper- 
pituitarism are often present. 

In all pituitary cases an X-ray photograph should be taken of the base of 
the skull, as by this means an increase in the size of the sella turcica due to 
the growth of the tumour will be seen. Examination of the patient’s blood, 
sugar content, and sugar tolerance is often helpful. 

Treatment. Although temporary improvement has sometimes followed the 
administration of various ductless gland extracts (such as pituitary, thyroid 
and testicular extracts), the only procedure which offers any permanent 
prospect of relief from the blindness and headache is operation. This is to be 
avoided if possible in cases of hypopituitarism ; it usually consists in relieving 
the pressure on the optic chiasma in order to preserve the vision by evacuating 
cysts or curetting away adenomata. Many routes have been adopted for 
approaching the pituitary fossa ; it has been done by opening the skull in 
the temporal region and elevating the frontal lobe in a manner rather similar to 
a Gasserian ganglion operation (see Vol. I., Ch. XII) ; it has been approached 
through the hard palate and naso-pharnyx, through the side of the nose or by 
temporarily reflecting the nose. The only three methods, however, which are 
practised nowadays consist :— 

1. In the so-called fronto-orbital method and its modifications. In this method a 
large portion of the frontal bone is reflected in the form of a bone flap, a wedge- 
shaped portion of the upper margin of the orbital rim is temporarily removed, and a 
portion of the roof of the orbit is cut away. The frontal lobe is then gently elevated 
with retractors, the cavernous sinus avoided and the pituitary fossa entered. At the 
se Sota operation the orbital rim is fitted into place again and the bone flap 
re ; 

2. A better method still is the frontal method, which is very similar to the fore- 
going, save that the orbital rim and roof are not removed. Tumours can be removed 
by dissection or suction by this method, and in the hands of an expert the mortality 
is small, except with the adamantinomata. 

3. In splitting the nasal septum, by performing a submucous resection, passing 
up between the two layers of mucous membrane, passing across the sphenoidal sinus 
and opening the pituitary fossa at the back of this sinus. This only allows of a very 
small opening being made, but it may be sufficient to evacuate a cyst. There is no 
hope of removal of a tumour by this route. 


HERNIA CEREBRI 


This is a condition where there is a protrusion of the brain substance through 
an acquired opening in the skull, such an opening being due always either to 
an injury or operation. The condition has, therefore, nothing whatever to do 
with congenital openings and encephaloceles. Such a protrusion is always due 
to increased intracranial pressure, this increase of pressure being almost always 
caused by diffuse infection of the brain (encephalitis) or of the meninges ; this 
is often associated with the presence of foreign bodies such as pieces of shell 
or fragments of bone in the brain, and accompanied by great cedema of the 
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cerebral tissues. Such a cerebral hernia is more commonly seen through a 
small opening in the skull than through a large one, but the condition must 
not be confused with the bulging of the brain which will occur after a decom- 
pression operation which has been performed to relieve intracranial pressure. 
When due to a compound fracture or other infected opening in the skull, the 
increased intracranial pressure forces out a portion of edematous and inflamed 
brain tissue through the opening in the dura and the bone, and usually through 
the wound in the scalp also, so that the brain appears as a soft, red or dusky 
tumour covered with granulations and flakes of pus, which increases in size 
rapidly, and may reach the size of a cocoanut. As long as the extruded 
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Fie. 10, (A) Hernia cerebri. Here the granulating brain substance is actually 
protruding through the dura, skull and scalp. (B) The results of a decom- 
pression operation, showing the intact scalp. 


portion is small, the tumour pulsates synchronously with the heart, this 
pulsation being clearly visible, but when it becomes larger, the edges of the 
opening through which it protrudes will squeeze it and the pulsation will 
cease, while the extruded portion sometimes will become strangulated and 
necrosed. In its early stages it will also increase in size when the patient 
strains or coughs. In some cases the protruding mass does not consist 
entirely of cerebral tissue, but partly of exuberant granulations, either grow- 
ing from the brain, from the dura or the bone (fungus cerebri). If the 
hernia progresses in size, mental changes, diffuse encephalitis and death 
in coma will follow. A few cases will recover, but the patient will be left 
with an adherent scar, so that there will be a great liability to epilepsy or 
insanity. In some cases a prolongation of the lateral ventricle will pass 
out into the herniated portion. Infection is then particularly liable to 
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spread into the ventricle, and it is not likely that the patient will survive. 
The prognosis in all cases is grave, as a considerable degree of meningo- 
encephalitis is always present. This is quite a different condition from the 
bulging of the brain which follows a decompression operation performed 
for cerebral tumours, as here the brain has its normal covering of scalp and 
newly-formed dura and is not infected. 

Treatment. Every effort must be made to prevent this condition arising 
by preserving asepsis in wounds which involve the meninges (see p. 20). 
Once the hernia has developed it 
should be dressed with absolute alcohol 
or painted with 40 per cent. formalin 
solution, either of which will dry it up 
and in time cause it to diminish in 
size ; carbolic acid (1-60) and hyper- 
tonic saline dressings are also useful. 
Any cerebral abscess which may be 
present must be drained. The her- 
niated portion should never be cut 
away unless it is actually sloughing 
or is pedunculated, for if this is done 
it probably will re-form, while the 
infection may be spread and the ven- 
tricle be opened. In some cases the 
bony opening may be enlarged by 
oe siete = cutting it away with forceps, so that 
Fic. 11. Hernia cerebri following a septio the intracranial tension may be re- 

eee of the skull inwhich jieved, while gentle pressure may be 

applied to the hernia itself. It is not 
unknown after the hernia has persisted for many weeks for it quite suddenly 
to shrink in size and for the wound to granulate over and heal. After such 
a hernia has withdrawn and the wound healed it may be necessary to set 
free dural adhesions and to close the gap in the skull by means of Sargent’s 
operation (see p. 28) or by means of bone grafting. Various forms of 
traumatic epilepsy are likely to arise and need appropriate treatment 
(see p. 27). 





CHAPTER II 


INJURIES AND DISEASES OF THE SCALP AND 
SKULL 


Surgical Anatomy of the Scalp. By the scalp is denoted all the soft tissue 
covering the vault of the skull, and it consists of three layers :—the skin with ite 
hairy covering, the layer of tissue which represents the subcutaneous tissues elsewhere 
and which here consists of a thin layer of tough fibrous tissue, containing within it 
some coarse fat, and deep to this the epicranial aponeurosis, which is directly con- 
nected to the occipito-frontalis muscle at each end. These three layers are s0 
intimately fused together that they constitute to all intents and purposes a single 
structure, which can be moved backwards and forwards to a small extent by the action 
of the occipito-frontalis (epicranius) muscle. Under this aponeurotic layer is a space 
which is occupied by some loose areolar tissue, containing numerous small vessels, 
and it is this loose layer of tissue which permits the scalp proper ita freedom of move- 
ment; this space under the aponeurosis is sometimes referred to as the ‘‘ dangerous 
area of the scalp,” as suppuration or hemorrhage is liable to spread far and wide 
in this situation. Beneath this loose areolar tissue is the thin pericranium or peri- 
osteum of the cranial bones. This membrane is closely attached to the bones of 
the skull along the lines of all the cranial sutures. The occipito-frontalis muscle, 
and in places its aponeurosis, is attached in front to the superciliary ridges, behind 
to the superior curved line of the occipital bone, while at the sides it blends with 
the temporal fascia at the level of the zygoma, and through this receives some slight 
attachmert to the bone. It will thus be seen that effusions, suppurative or hemor- 
rhagic, under the epicranial aponeurosis can easily spread forwards, backwards and 
laterally as far as the attachments of the muscle above described, but that, on the 
other hand, an effusion under the pericranium is limited by the attachments of 
this membrane to the cranial sutures and thus usually will spread only as far as the 
limits of that cranial bone over which it commences. 

The scalp has a particularly free blood supply, the vessels running in the dense 
subcutaneous tissue superficial to the aponeurosis, so that extensive laceration can 
occur without sloughing of the tissues. 

The arteries anastomose freely with one another and across the middle line, and the 
toughness of the fascia in which they run is sufficient, when they are cut, to keep 
them patent and prevent their retracting ; thus hemorrhage may be particularly 
free. They are derived in front from the supraorbital branch of the internal carotid, 
and at the back and sides from the superficial temporal, posterior auricular and 
occipital branches of the external carotid. As the main branches of these vessels 
run for the most part vertically upwards towards the vertex, incisions in the scalp 
should, as far as possible, be made parallel to them. The veins draining the scalp 
are many, and their importance lies in the fact that they have free communication 
by means of “ emissary veins ’’ with the intracranial venous sinuses, and thus infective 
conditions on the scalp may sometimes be transmitted to structures inside the skull 
and vice versa. These emissary veins are found in the mastoid, condyloid and 
occipital regions of the skull, where they pass to the lateral sinuses, and the parietal 
and nasal regions, where they pass to the superior longitudinal sinus, while there is a 
communication at the internal angle of the orbit between the facial veins and the 
cavernous sinuses. 

The scalp is supplied with sensory nerves chiefly by the fifth cranial nerve through 
ita supra-trochlear, supra-orbital and auriculo-temporal branches, while the great and 
small occipital nerves also supply a portion of the skin at the back. se 

The lymphatic veasels from the scalp pass chiefly to the preauricular, occipital 
and posterior cervical glands. Thus enlarged glands which are due to conditions 
in the scalp are usually found in the posterior triangle of the neck, though they may 
be seen occasionally in the submaxillary and deep cervical regions. 

The pericranium haga, as far as we know, no power of forming new bone, nor does 
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it provide the cranial bones with much of their blood supply. Except at the sutures 
it is very loosely attached to the bones over which it lies. The outer layer of the dura 
acts as @ pericranium to the inner side of the bones. 


INJURIES OF THE SCALP 


Heematoma. A hematoma of the scalp results from a simple contusion of 
the head, without any laceration of the skin, and it is thus usually due to 
minor degrees of external violence by blunt instruments, blows and falls. 
The condition is occasionally seen in new-born children, as a result of an injury 
to the head during birth, either in passing through the maternal passages or 
from the use of forceps. A hematoma may occur in three situations :— 

(a) The superficial form occurs in the superficial layers above the aponeu- 
rosis, and owing to the density and adherence of the fascia here the hematoma 
is small and cannot spread far. It thus gives rise to a firm, small, tender 





Fia. 12. Diagram of effusions and hematomata of the scalp: (a) subcutaneous; 
(6) subaponeurotic (1n the dangerous area); (c) subpericranial; (e) is the 
aponeurosis of the scalp; (f) is the pericranium ; (g) is the skull. 


swelling, with discoloured skin over it, at the actual site of the injury. Such 
a hematoma soon disappears spontaneously. 

(6) A much more important form is the subaponeurotic hematoma, and 
this occurs when lacerated vessels bleed into the loose areolar tissue of the 
“dangerous area” beneath the aponeurosis. Such a hematoma is not 
infrequently due to a fracture of the underlying skull, and it is only limited 
by the attachments of the aponeurosis. If large, therefore, it will form a big, 
soft, fluctuating swelling, which may gravitate towards the eyebrow, the 
zygoma, or the occiput, and give rise to what appears to be a loose bag of 
fluid in these situations, with the scalp appearing to float over it; if a large 
artery is torn this swelling may pulsate. After a few days such a hematoma 
wil] appear to localise itself to that area where it was at first most prominent , 
it will become surrounded by a raised, firm, boggy area, due to blood clot, and 
will ultimately become completely absorbed. In a few instances, however, 
this will not come to pass, and the condition, after decreasing in size up to a 
certain point, will become encapsuled with a layer of fibrous tissue round it, 
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and in time will be converted into a blood cyst containing a yellowish-red 
serum. 

(c) A less common form is that where the hematoma occurs under the 
pericranium, and in this case the special name of a cephalheematoma is given 
toit. In this case the effusion is limited to the bone over which it commences 
by the pericranium dipping down into the sutures round that bone. It is 
most commonly seen over one of the parietal bones in an infant, as a soft, 
fluctuating swelling corresponding roughly in shape to a parietal bone, follow- 
ing some minor injury at birth. After a time it will surround itself with a 
raised, indurated margin, which is boggy to the feel and consists of fibrin and 
blood clot, and when this has occurred the soft, unclotted, depressed centre 
with the raised boggy edge round it will closely resemble a depressed fracture 
of the skull. This resemblance to a depressed fracture is also sometimes seen 
in the case of the other forms 
of hematoma of the scalp. 
However, by observing that 
the edge of the swelling is 
really raised above the sur- 
rounding part of the skull, 
that it is cedematous and 
pits on pressure, or even can 
be dispersed by a firm and 
continued pressure, and that 
the apparently depressed 
centre really consists of bone 
on the same level as that of 
the rest of the skull, the two 
conditions can be distin- 
guished. If there were a 
depressed fracture, the finger 
would almost certainly feel 
the hard, irregular edge of 
the bone at the site of frac- 
ture, while it must be re- 
membered that, except in | i) aE) 2» A a 
children, it is exceedingly Fie, 13. Subaponeurotic hematoma in a child. 
rare to meet a depressed The extravasation is limited to the frontal region 
fracture which is not compound. It will be found sometimes that both a 
depressed fracture and a cephalhematoma are present. If doubt still exists 
and any trace of cerebral symptoms is present, it is quite justifiable to 
make an exploratory incision and examine the bone by turning down a flap 
of the scalp. In these subpericranial hematomata it sometimes will be found, 
after all blood has been absorbed, that a small amount of ossification at the 
edges of the hamatoma has occurred, giving rise to some thickening and 
irregularity of the bone. Great care must be taken to distinguish this from 
a somewhat similar condition, which is known as a traumatic cephalhydro- 
cele (see p. 73). 

It must be remembered that, though these forms of hematoma are of neo 
gravity in themselves, they are often associated with grave injuries to the 
skull and brain underneath. In association with a fracture of the skull and 
intracranial hemorrhage (especially in children), a hematoma under the 
scalp will sometimes provide a method of escape for the intracranial 
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hemorrhage and thus lower intracranial pressure by acting as a safety 
valve. 

It will be found sometimes that the shape and situation of a hwmatoma of 
the scalp will give a valuable indication of the state of the skull underneath. 
For instance, a linear hematoma on the head is very strong evidence of the 
presence of a linear fracture of the skull underneath, while an extensive 
hematoma confined to the temporal region is often associated with a fracture of 
the temporal fossa and an injury to the middle meningeal artery underneath. 
Sometimes a temporal hematoma of this kind will pulsate, and this is con- 
clusive proof that the middle meningeal and the temporal region of the skull 
are damaged. 

Treatment. This consists in rest and the use of some evaporating lotion, 
while the absorption of effused blood will be assisted by gentle massage and 
firm pressure. Suppuration is most unlikely to occur unless a wound is 
present. 

Wounds of the Scalp. The usual varieties of wounds—punctured, incised, 
contused, lacerated, and gunshot—are met with in the scalp, but it is im- 
portant to remember that the scalp is so tough and so tightly stretched over 
the bone which lies immediately beneath that a blunt weapon, such as a 
truncheon or stick, will often cause a wound which appears to be as cleanly 
cut as if it had been produced with a knife. This is especially seen near the 
eyebrow. It is important in the case of any scalp wound to ascertain how 
deep it goes, and which of the layers are divided, while the presence of the 
emissary veins renders the supervention of any infection of a scalp wound 
serious, on account of the liability of intracranial structures to become 
involved. As scalp wounds may be produced in a variety of ways, their 
shape varies greatly, and they are especially liable to have dirt and foreign 
bodies ground into them. If the skin and superficial fascia only are divided 
and the aponeurosis is intact, the wound will not gape, and should therefore 
heal quickly, but drainage, if required, is difficult and small foreigh bodies 
are particularly likely to be left in the wound. The results of infection in 
such a wound are also far less likely to be serious than if the deeper structures 
were involved. If, however, the aponeurosis is divided and the “‘ dangerous 
area ’’ opened, the wound is more likely to gape, and infection, if it super- 
venes, will lead to more serious consequences, as there may be widespread 
cellulitis and suppuration all over the vault of the skull and under the true 
scalp. If the wound also passes through the pericranium, infection may 
spread to the bones, causing osteitis and necrosis, and the intracranial 
contents are still more likely to be involved. The vascular supply of the 
scalp is so good that sloughing is highly unlikely, and quite large flaps of 
tissue may be torn, bruised or lacerated, and in some cases almost completely 
detached except for a narrow pedicle, and yet when washed, rendered 
aseptic and returned to their place they almost certainly will retain their 
vitality. Bleeding from scalp wounds is very profuse, and often one of the 
most troublesome symptoms. The vessels are held rigidly by the dense 
- subcutaneous tissue and are unable to retract and contract, and for this 
same reason their ligature by ordinary methods is often difficult. In every 
case of scalp wound, not only is it exceedingly important to find out how 
deeply the wound has penetrated, but the likelihood of additional damage 
to the skull or intracranial contents must always be borne in mind, and a 
careful examination must be made to ascertain the condition of these 
structures. 
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Complete Avulsion of the Scalp. The whole scalp is sometimes torn off 
the head in women whose hair has been caught in machinery. The tear 
usually occurs just above the ears and through the eyebrows, and the skin 
and aponeurosis are usually cleanly torn away ; in rare cases the pericranium 
has been detached also. If the scalp is completely separated, replacement is, 
of course, useless, and skin grafting will have to be employed later on in order 
to cover the denuded area, but as long as any attachment to the intact scalp 
remains the portion detached should be replaced, after being as far as possible 
rendered aseptic, and when sutured into place it is quite likely that it will 
retain its vitality. 

Treatment. The first indication is to secure, as far as possible, asepsis of 
the parts concerned, and in order to do this the hair should be cut away 
from the immediate neighbourhood of the wound and the wound be washed 
carefully with an antiseptic solution. Peroxide of hydrogen will be found 
useful for its cleansing effect in removing dirt, and 1-20 carbolic or iodine 
may be employed in an endeavour to purify the tissues. The wound edges 
must then be excised, while undermined flaps must be explored and drained 
by counter-openings, foreign bodies searched for, and a careful examination 
made to ascertain which of the scalp layers are injured and whether the bone 
is damaged. In many cases an anesthetic will be necessary. The free 
hemorrhage must be controlled, and as it often will be found difficult to 
put forceps on vessels in the scalp and ligature them in the ordinary way 
on account of the rigidity of the surrounding tissues, it is better in most 
cases to underrun the vessels with stitches. It is inadvisable to cut away 
any portion of the scalp that retains an attachment to the intact portion, 
however narrow, for, when cleaned and put back into place, it will very likely 
survive. Minor degrees of hemorrhage often can be controlled by the 
pressure of dressings with a tight bandage. After hemorrhage has been 
stopped and asepsis secured, the wound should be sutured, not too tightly, 
and small gaps may be left to provide for drainage. 

In many cases the actual suturing of the scalp is sufficient to stop all 
bleeding. An essential part of the treatment consists in making a careful 
examination to ascertain whether a fracture of the skull is present, and to do 
this both the probe and the gloved finger should be employed, while care must 
be taken not to mistake one of the normal sutures for a fissured fracture. 

Complications of Scalp Wounds. The complications of scalp wounds are 
all due to infection. In some cases the infection is localised to the immediate 
neighbourhood of the wound, and does little more than render its edges 
swollen, red, cedematous and painful, but in other cases severe spreading 
cellulitis, osteomyelitis, meningitis and other forms of intracranial infection 
may set in; as a rule it is only the deeper wounds, such as those which 
implicate the subaponeurotic layer or the pericranium, which give rise to 
these serious results. The varieties of suppuration which may occur in the 
scalp and the various forms of infection of the bones and intracranial contents 
will be considered later. The onset of infection in a scalp wound usually 
causes a very definite degree of toxemia, and before any change may be 
visible in the wound there will be pain, throbbing and heat locally, and 
chilliness and restlessness, with rise of temperature and pulse rate ; later, 
oedema, swelling and tension of the stitches will occur. (Edema is often seen 
first on the forehead and eyelids, and when this occurs a short time after a 
wound in the scalp, it is almost certain evidence that some degree of infection 
has set in. 
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Treatment. If it appears certain that the wound has become infected, the 
greater number of the stitches should be removed and the wound encouraged 
to gape open, in order to provide drainage. Hot fomentations and antiseptic 
dressings must then be employed, and unless one of the more serious complica- 
tions sets in healing will not be long delayed. 


DISEASES OF THE SCALP 


Suppuration of the scalp is common, being due in most cases to an external 
infection, although occasionally it arises from disease of the underlying bones. 
In a great many instances it is seen as a complication of a wound of the 
scalp (see p. 58), and the position and spread of any abscess which may form 
is controlled by the same anatomical features as we have mentioned already 
in connection with hematomata. We have, therefore, three forms of abscess 
in connection with the scalp :— 

(a) A subcutaneous abscess. These are small and localised, with con- 
siderable local pain, tenderness and cedema. They frequently will be found 
to occur, apart from wounds, in feeble and unhealthy children, in whom 
they are usually associated with impetigo, pediculi, eczema or chronic 
dermatitis. In such cases they are not necessarily acute and painful, but 
frequently develop slowly and painlessly with very little oedema, and as a 
rule, before they become very big, the skin becomes red and thin and then 
gives way. So painless are they that it is thought, in some cases at any rate, 
that these small abscesses of the scalp in children are due to a mixture of 
pyogenic and tuberculous organisms. The treatment consists in incising them 
as soon as possible, in which case they usually will heal rapidly, though 
occasionally, in particularly unhealthy children, a troublesome superficial 
ulcer will follow. 

(b) A subaponeurotic abscess is much more serious. Here the pus spreads 
widely, and may point in the neighbourhood of the eyebrow, the temporal 
crest, the zygoma or the occiput. This condition is hardly ever seen, except 
in connection with infected wounds of the scalp or disease of the cranial 
bones. One or more incisions should be made in the situations where the 
pus appears to be pointing, due consideration being paid to the position of 
important arteries and nerves. 

(c) A subperscranial abscess is also serious, and is nearly always associated 
with injury or disease of the cranial bones. Such an abscess is limited to 
the bone affected, and although the pericranium may be widely stripped up, 
it will quite often be found that necrosis does not occur. The treatment of 
this condition is also incision at the most suitable points. 

Cellulitss and erysipelas are common on the scalp and have the same 
characteristics as elsewhere (see Vol. I., Ch. V.). They may give rise to great 
cedema of the eyelids and face. 

Syphilitec ulcers are also met with. They have the same characteristic 
as gummatous ulcers on other parts of the body, and though they are occasion- 
ally the result of the breaking down of gummata in the soft tissues of the 
scalp they are far more commonly due to gummatous disease in the under- 
lying bone. Syphilis of the skull and scalp is by no means as common now 
as it was several years ago, on account of the earlier and far more efficient 
treatment the disease now receives. 

‘Rodent ulcer and lupus are not infrequently seen on the scalp; usually, 
however, they do not commence there, as it is far more common for them 
to spread on to the scalp from the face. 
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Cystic and Solid Tumours. 
Sebaceous cysts are very common 
on the scalp, being known in this 
situation as wens. They are here 
specially liable to suppuration and 
ulceration, in which case they may 
cause a Cock’s peculiar tumour {see 
p- 64). They are frequently 
multiple and may attain a large 
size. <A full description of them 
will be found in Ch. VIII, Vol. I., 
but it is important to note that 
when they occur on the scalp they 
are nearly always bald, partly 
because they produce atrophy of 
the hair follicles, and still more 
because, growing as they do in the 
skin, they stretch the skin over 
themselves, and may therefore be 
regarded as growing up between the 
hairs. The treatment is excision, Fia, 14. Sebaceous cyst of the scalp in the 
which is done best by removing an midline and resembling a dermoid cyst. 
elliptical portion of the skin ana 
completely removing the cyst wall. It is most important that all the cyst 
wall should be removed, otherwise a sinus will result or the cyst recur. 

Dermoid Cysts. These also are by no means uncommon on the head, but 
they do not occur all over the scalp, only being seen near the anterior or 
posterior fontanelles, at the root of the nose, near the occiput, at either angle 
of the orbit, near the ear, or in the temporal region. These cysts are fully 
described in Ch. VIII., Vol. 1., and though essentially and by nature congenital, 
they do not usually become very large, and are often not noticed until over the 
age of ten. They are, of course, not attached to the skin, but are closely 
fixed to the bone underneath, and as they sometimes lie over a gap in the 
skull, a pedicle connecting them with the dura mater is sometimes found, in 
which case they may be mistaken for a meningocele. They have, however, 
no impulse on coughing, neither are they reducible on pressure or pulsatile. 
Nearly all dermoid cysts on the scalp which have been present for some time 
will be found to be associated with a slight. hollowing out of the bone on 
which they lie. This can usually be felt in the form of a little bony ridge 
round the margin of the swelling, and, when felt, is almost diagnostic. 

Treatment. No treatment will cure a dermoid cyst except excision, but 
as a rule it is wiser to wait until after the age of puberty before doing this ; 
especially is this so if there appears to be an opening in the skull underneath, 
for in this case it is quite likely that after puberty this bony opening will 
close and the operation will become simpler. 

Simple serous cysts are occasionally seen in the scalp, but as they nearly 
always correspond to one of the sutures of the skull, it is thought that they 
probably are meningoceles which have been shut off from the interior of the 
skull during development. 

Various forms of vascular swellings are commonly found on the scalp. 

Aneurysms, either true traumatic aneurysms or arterio-venous communica- 
tions, are occasionally seen. They do not as a rule become big, and are best 
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treated by excision (see Vol. I., Ch. X.). At one time these were compara- 
tively common in the superficial temporal artery as a result of the practice 
of bleeding from that vessel. A dilated and tortuous condition of one of the 
scalp arteries, and known as an arterial varix, is sometimes seen; this is 
most common in the superficial temporal vessel and is best treated by excision 
(see Vol. I., Ch. X.). 

Cirsoid Aneurysm (see also Vol. I., Ch. X.). This is a most curious and rare 
condition, which is hardly ever seen except on the scalp, and then is usually 
found in the auriculo-temporal region. From there it may spread a long 
way, on to the face, down the neck, or even over the greater part of the 
scalp. Its cause is unknown, but in many cases there is a history of an 
injury, while it may have been preceded by a nevus. It gives rise to a swelling 
under the skin, consisting of a dense mass of large tortuous, distended, 
bluish arterial vessels, pulsating with the heart ; it can be emptied by pressure 
and fills up again at once when set free. It appears to contain large spaces 
into which the arteries open without the intervention of capillaries. The rate 
of growth is variable, but it steadily increases in size, and the patient com- 
plains of rushing noises in the ears, giddiness and headache. The skin becomes 
thin and the hair falls out, while in a few cases fatal hemorrhage has occurred 
owing to ulceration. A well-marked thrill usually can be felt, and on 
auscultation a roaring, humming bruit is heard. The swelling often decreases 
in size on compressing the carotid vessels, and increases if the patient lowers 
his head. The growth shows a distinct tendency to erode the bone it is in 
contact with, probably causing a pressure atrophy. Frequently it will be 
found that big vessels enter the swelling from the bone itself. 

Treatment. The treatment is very difficult, as any operation may some- 
times be followed by appalling hemorrhage. The ideal treatment would be 
complete excision, with ligature of the vessels supplying the mass, but this 
is usually impossible in any except the smallest cases. Ligation of the main 
afferent vessels, or even of the external or common carotids, is usually followed 
by recurrence, owing to the free anastomosis of the scalp vessels. Ligation of 
vessels combined with electrolysis (see Vol. I., Ch. X.) has at times produced 
good results. In other cases the tumour may be excised piece by piece, with 
intervals between the different operations, or the dilated vessels may be cut 
across in many places and their ends tied. Subcutaneous sutures may be 
put in in groups round the whole swelling in the hope that, when tied, they 
may cut off the blood supply. A rubber tourniquet applied round the skull 
as low as possible often will render one of these operations easier. Many 
other procedures have been tried for this condition, such as injecting boiling 
water into the external carotid, heavy doses of X-rays, and diathermy 
(see Vol. I., Ch. XXIII.). 

Neevi. These are common on the scalp and resemble nevi elsewhere (see 
Vol. I., Ch. VIII.). They are sometimes situated over one of the fontanelles, and 
in this case they may resemble a meningocele, as they derive a transmitted 
pulsation from the dura underneath. It will not be, however, a true expansile 
pulsation. The “port wine” birth-mark so often seen on the face rarely 
involves the scalp proper. 

Adenomata are not uncommon-.on the scalp, especially in the temporal 
region. These usually arise in sebaceous or sweat glands and give rise to a 
firm tumour of a red or purple colour covered by a thin shining skin (tomato 
tumour, see Vol. I., Ch. VIII.). They sometimes ulcerate and fungate, giving rise 
to.a large granulating swelling with a foul discharge, and in this case they may 
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resemble an epithelioma closely. In other instances they actually do become 
malignant, the malignancy being of a low grade (sebaceous carcinoma). They 
are best excised. 

Cephalhssmatocele. This is a very rare tumour which is formed of 
cavernous venous spaces in the scalp communicating through a hole in the 
bone with the superior longitudinal sinus. It gives rise to a bluish com- 
pressible tumour in the mid-line of the skull, with an impulse on coughing, 
and the hole in the bone is sometimes palpable. It must be excised and the 
communication with the sinus tied. Sometimes it is easier to expose the 
longitudinal sinus and tie it in front of and behind this communication. 

Papillomata are common on the scalp and give rise to a hard, warty growth 
sometimes resembling a horn. They may cause trouble through catching in 
the comb or interfering with the hat. As they sometimes become malignant, 
they are best removed ; this is easily done under local anesthesia. 

Lipomata are rare in the scalp. They are usually situated over the frontal 
bone, and in this situation are nearly always subperiosteal. They thus give 
rise to flattened, slow-growing, lobulated, painless, soft tumours, not definitely 
fluctuating, attached to the bone, but not to the skin, and with a rolled border, 
They are easily removed. 

Plexiform neuroma gives rise to a soft, flabby tumour in the course of a 
cutaneous nerve, very often the supra-orbital nerve. Many of these cases 
are exceedingly fibrous and can hardly be distinguished from fibromata. 
Sometimes they become very large and hang down in pendulous folds over 
the’ face or ear, and in this 
case the condition is known as 
a pachydermatocele. In all 
cases they are best excised, 
but if very large they can be 
treated fairly satisfactorily 
with radium plaques or deep 
X-ray therapy, either of which 
will lead to a great diminution 
of size, but are often followed 
by permanent defilation of the 
area. 

Many of these tumours con- 
tain, as well as fibrous and 
nervous tissue, a certain 
amount of nevoid and myxo- 
matous structure, and there- 
fore they may be: difficult to 
classify. 

Sarcoma on the scalp is 
nearly always an extension 
from the bone underneath, 
though occasionally secondary 
sarcomatous nodules will be found arising in the scalp distinct from the bone. 

Epithelioma on the scalp is not uncommon, and may arise in a wart, a scar 
(either of lupus or burns), or from an ulcerated sebaceous cyst. It is of the 
squamous type and resembles this condition elsewhere (see Vol. I., Ch. VIII.). 
It is often found in comparatively young patients, grows slowly, and should 
be removed as soon as possible. 





Fia. 15. Granulating and fungating sebaceous 
cyst of the scalp (Cock’s peculiar tumour). 


64 INJURIES AND DISEASES OF THE SCALP AND SKULL 


Rodent uloer is usually only found in the scalp as an extension from the face. 

Cock’s Peculiar Tamour. This is a mass of firm, sprouting granulations 
which sometimes occurs as the result of chronic suppuration in a sebaceous 
cyst which has discharged on to the surface. The granulations are firm, red 
and raised, with a profuse discharge. It will resemble an epithelioma, but 
there is no enlargement of lymphatic glands, no infiltration of surrounding 
tissues, and no tendency to spread (see Vol. I., Ch. VIII.). 

Air-containing Swellings (pneumatoceles) are occasionally seen in the scalp, 
the air in them having come from one or other of the air-containing spaces 
in the skull. The mastoid antrum and air cells and the frontal sinuses are 
the most common sources of this air, and the condition is usually the result 
of a perforation of the bone over these air spaces, either as the effect of 
injury or sometimes of other pathological processes (frequently long-con- 
tinued suppuration). Air passes under the pericranium and gives rise to a 
tense rounded swelling, fluctuating, resonant on percussion, and reducible 
on pressure; there is often a distinct impulse on coughing or straining. 
The swellings are usually painless, and unless other complications, such as 
suppuration, supervene, they do not require any treatment other than 
that of the cause. 

As the result of similar processes, if the pericranium is also penetrated or 
torn, surgical emphysema of the scalp will result, the air infiltrating the loose 
areolar tissue under the aponeurosis and giving rise to the characteristic 
feeling (see Vol. I., Ch. VII.). This condition is not serious and does not 
require any treatment. 


INJURIES AND DISEASES OF THE SKULL 


Surgical Anatomy. The skull is irregularly ellipsoidal in shape and consists 
of three main portions, the vault, which is rounded and devoid of openings, the 
base, which is irregular and full of perforations and cracks, and the facial portion. 
Its floor or base is divided into three separate fossx, the anterior, which contains the 
frontal lobes of the brain, the middle, which contains the temporo-sphenoidal lobes, 
and the posterior fossa, which contains the occipital lobes, the cerebellum, pons 
and medulla. Thus the vault is strong, elastic and resistant, and is seldom broken 
unless dented directly inwards; the base, on the other hand, is liable to split and 
crack very easily, the cracks tending to run through the various fissures and foramina. 

The skull consists of two tables, an outer and inner, separated from each other by 
a layer of loose cancellous bone, known as the diplée. The thickness of the whole 
skull varies enormously in different parte and in different patients. The outer table 
is the most elastic portion, is smooth, and derives ita blood supply partly from the 
pericranium and partly from the diplée. The inner table is thinner and more 
fragile, is grooved on its inner surface by certain arteries and venous sinuses, and 
it derives its blood supply from the diplée. The diplée is very vascular and contains 
within ite substance numerous arteries and veins ; of these latter, some drain into 
veins outside the skull, others into the intracranial venous sinuses, while still others 
drain into the emissary veins. The existence of these emissary veins renders it 
possible to reduce the vascularity of the structures within the skull by leeching or 
bleeding. 

INJURIES OF THE SKULL 

The bones of the skull are frequently liable to injury, and the resulting 
lesions are either contusions or fractures. Contusions of the skull, of course, 
necessarily occur at the point struck, but fractures may occur either at the 
injured spot or they may occur as the result of indirect violence in parts of 
the skull quite distant from the injured point, as is seen in the case of fissured 
fractures and the common fractures of the base of the skull, as the result of 
a blow on the vault. Fractures of the skull are not in themselves necessarily 
at all serious, but they derive their grave features from the fact that it is 
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highly probable that one or other of the intracranial structures will be also 
injured, and in many cases the symptoms of the associated intracranial injury 
outweigh everything else and colour the whole picture. Similarly, we shall 
see that when the question of treatment arises, the treatment of a skull injury 
as very largely subordinate to the treatment of the associated intracranial lesion. 
It must be remembered that any form of skull injury may coexist with any 
form of intracranial damage, but in practice it is usually found that certain 
types of skull injury are more commonly associated with certain varieties of 
intracranial lesions than with others, and the converse also holds true. 

Contusions of the Skull. These result from falls or blows and are in them- 
selves more or less insignificant, as usually the damage done to the soft tissues, 
namely, the scalp, the meninges or the brain, completely overshadows the 
bone injury. Serious after-results, however, may follow at times, such as a 
peculiar condition causing growth and dilatation of the diploic veins 
at the seat of an injury and giving rise to severe congestive headaches. This 
condition can be diagnosed by X-ray films, when it shows as a rarefied area 
in the skull, and can be cured by chiselling away the outer table and plugging 
the veins with bone wax. Inflammatory conditions of the damaged bone 
will sometimes be set up as the result of injury, and acute osteitis, 
syphilitic or tuberculous osteitis, or even sarcoma, have not infrequently 
been found to follow bruises of the skull bones (see p. 84). Extradural 
abscess, meningeal hemorrhage, or a variety of cerebral lesions also may be 
produced (see Chapter I.). 

Fractures of the Skull. It is usual to classify the fractures of the skull under 
two separate types, fractures of the vault and fractures of the base of the 
skull, the latter being rather the more common. Fractures of the vault may 
be either fissures, depressed fractures (of various types), or a combination of 
these two, but fractures of the base are nearly always pure fissures; also 
it must be remembered that these fissures at the base of the skull vary greatly, 
both in complexity, direction and situation, and it must not be forgotten that 
in many cases both the base and the vault are involved by one fracture. Any 
form of fracture of the skull is liable to be accompanied by any of the many 
forms of intracranial damage; in some cases (especially in fractures of the 
base) the intracranial condition will dominate the whole picture, both as 
regards signs, symptoms and diagnosis, whereas in other cases (such as 
localised fractures of the vault) the skull injury itself may appear to be the 
more important feature. Fractures of the skull will be, of course, either 
simple or compound ; those of the vault may be either the one or the other, 
but those of the base are far more commonly compound than simple. Frac- 
tures of the vault usually can be diagnosed by sight and touch, as the vault 
is accessible to these methods of examination, but in the case of a fractured 
base usually we cannot examine the bone directly, and then have to rely upon 
indirect signs and symptoms. A fractured base does not usually show in an 
X-ray picture, but in most cases of fractured vault the fracture can be seen 
in a good film There are, however, several other structures which may 
closely resemble a fracture in an X-ray photograph, such as normal sutures, 
Wormian bones, arterial canals or scratches on the film. It should be 
remembered that fractures are not as a rule branched or dentate. 


FRACTURES OF THE VAULT OF THE SKULL 


These fractures are exceedingly common injuries, nearly always pro- 


duced by direct violence, and the nature of the fracture will depend very 
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largely upon the shape of the object which causes the break and the amount 
of violence employed. Such a fracture is nearly always at or close to the spot 
where the impinging object strikes the skull. In addition to the two main 
varieties of simple and compound, it is usual to divide fractures of the vault 
into the types of fissured, stellate, punctured, depressed, elevated and com- 
minuted, and in many cases these different varieties are combined, while 
the names explain themselves. The type of fracture which occurs in any 
injury depends upon the nature of the violence and the strength of the skull 
at the point hit. Depressed fractures are nearly always comminuted, and - 
two special forms of these are sometimes described, the “ pond fracture ”’ 
and the “ gutter fracture’’; but the most important point about a fracture 
of the skull is really whether it is simple or compound rather than the exact 
form of damage done to the bone. Ifa fracture is produced by a moderately 
sharp or pointed instrument, and a considerable amount of force is employed, 
extensive damage is done to the bone at the spot struck (punctured fracture), 
but it is not likely to be cracked or splintered for any considerable distance 
around. On the other hand, if it is struck by a blunt object the force of the 
blow is more diffused, and the skull tends to be bent or deformed momentarily 
by it. A certain amount of this bending of the skull may occur without an 
actual fracture, and then its elasticity will allow it to recoil afterwards and 
resume its proper shape, but if the limits of its bending powers are passed 
the bone will be broken over a wide extent, while comminution and depression 
of fragments will very probably occur and fissures may spread in different 
directions, this whole process of bending, recoil or fracture occupying, of 
course, only an instant of time. It will be found in nearly all fractures where 
both tables are involved that a larger area of the inner table is splintered 
than of the outer table, for the inner table is thinner, more brittle, less 
supported on its inner side, and the lines of force, as they pass through the 
skull, tend to spread out laterally from the point struck and involve a wider 
area. Cases have been recorded in which the inner table has been fractured 
without the outer table being damaged (Von Bergman). 

There are, however, other ways in which fractures of the vault may be 
produced. When, for instance, a high velocity bullet of small size enters the 
skull the impulse which its sudden impact conveys to the semi-fluid brain 
causes an enormous instantaneous rise of pressure within the skull, and in 
this way it has sometimes happened that large portions of skull (sometimes the 
whole vault) have been comminuted or blown out without being touched by 
the bullet at all. Occasionally fractures of the vault are seen at some point 
other than the spot where the violence has been applied, the fracture then 
being due to indirect violence. Though not common in the case of the vault, 
this is the most common way in which a fracture of the base is produced. 
Inasmuch as the skull is slightly elastic and the semi-fluid brain and cranial 
contents are incompressible, it follows that if the skull is depressed at one 
spot by a more or less diffused force only acting for a very short time—as in 
the case of a fall on the head or a blow with a blunt instrument—a correspond- 
ing bulging of the bone must occur at some other spot. Now the elasticity 
of the skull varies considerably in different parts, owing to the differences in 
the thickness and structure of the bone, and so it may happen that if the 
bulged part of the skull is less elastic or less strong than the depressed portion, 
a fracture by bursting may occur there, which will be at some distance from 
the point of injury (most commonly at the opposite side of the skull). 

The process of repair in fractares of the skull takes place in exactly the same 
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way ag it does in any other fracture (see Vol. I., Ch. XIV.), with the exception 
that there is only a very small amount of callus formed. The inner table appears 
to have a greater tendency to form callus than does the outer, while so good 
is the blood supply that completely separated fragments of the bone show no 
tendency to undergo necrosis unless infection is present, and they usually in 
time will become united to the surrounding bone. If a complete gap is left 
in the skull it will become filled in rapidly by a firm mass of fibrous tissue, as 
is often seen after an extensive injury or a decompression operation. A 
certain amount of slow ossification may occur in this fibrous membrane, the 
bone appearing to spread in from the osseous margin of the opening, but it is 
not likely that the opening ever will become closed completely by bone unless 
it is very small., 

A permanent opening in the skul] does not in itself give rise to any symptoms, 
although the patient may complain of a sense of insecurity. In many cases, 
however, patients with gaps in the skull do get severe symptoms, such as 
giddiness on stooping, fits, headaches, and other sequels ; these are probably 
not due to the actual opening in the skull but are caused by adhesions between 
the dura and the brain, by thickened dura, subdural cysts or lesions of the 
cortex, etc. 

Fissured Fractures. A fissured fracture is one in which there is no displace- 
ment of the fragments, and this condition may be caused by direct or indirect 
violence, usually resulting from a fall or a blow from a blunt object. These 
fissures may extend far and wide from the point struck, may implicate one or 
both tables, and not infrequently run down into the base. Such a simple 
fissure usually cannot be diagnosed with certainty unless it is accompanied 
by symptoms of intracranial injury. It will have over it, of course, a super- 
ficial extravasation of blood. When compound, however, it can be seen as a 
crack in the bone, from which blood is oozing, and it may be felt with the finger 
or probe. A normal suture is sometimes mistaken under these circumstances 
for a fissured fracture, but the suture should be recognised by its situation, its 
irregular, serpiginous shape, and the fact that it is not bleeding. Fissured 
fractures sometimes will enter a suture, run in it for some distance, and then 
pass out of it again, while in children the normal sutures are sometimes 
opened or “sprung ”’ as the result of injuries. In some cases cuts in the 
periosteum will give rise to a ridge which, when felt with the probe, may 
resemble a fissure. A peculiar “‘ cracked-pot ”’ sound is sometimes present on 
percussion in the case of an extensive fissured fracture of the vault of the skull. 

Although any form of intracranial injury may be a concomitant of a fissured 
fracture, the forms most commonly associated with this type of fracture are 
concussion, meningeal hemorrhage (extradural hemorrhage) and laceration 
of venous sinuses. 

The treatment of a fissured fracture when compound consists in the preser- 
vation of asepsis by excision and careful cleaning of the wound of the scalp, 
which should be loosely sutured or drained for forty-eight hours. The 
fracture itself will require no special treatment, provided one can feel certain 
that there is no depression of fragments and no injury to structures inside the 
skull. Intracranial complications, if they arise, must be treated on the lines 
described in Chapter I. Occasionally such a fracture in its repair may give 
rise to an excessive formation of callus or an irregularity on the inner aspect 
of the skull, while the dura mater may become thickened or adherent to the 
cerebrum or a subdural cyst may form. These lesions will give rise weeks or 
months after the injury to various symptoms, such as headache, Jacksonian 
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epilepsy, or insanity (see p. 26). In many cases of fissured fracture it is very 
difficult to be certain that no fragments of the inner table are detached or 
depressed (an X-ray photograph probably will help here), and in that case, 
especially on account of the liability of such an injury to be followed some 
time later by one of the above sequels, it is advisable to explore the fracture, 
remove a portion of the bone and examine the dura, if any doubt exists. 
Depressed Fractures of the Vault. These fractures are due to direct violence 
from falls or blows: they, of course, may be either simple or compound, and 
are usually comminuted. When they are produced by a penetrating injury 
with a comparatively sharp instrument they are known as “ punctured 
fractures.” In this latter case the fracture is always compound, the risks of 
infection are present, and fragments of bone are not infrequently driven right 
into the brain, the dura being lacerated. The terms ‘‘ gutter fracture’’ and 
** pond fracture ’’ are used for different forms of depressed fracture, according 
to the shape of the depression, the pond fracture consisting of a gradual, gently- 
sloping depression, while the gutter type has at any rate at one part a much 
more sharp and abrupt dip, which renders it more serious. It is possible for 
the outer table to be fractured and depressed without the inner table being 
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Fria. 16. Depressed fracture of the skull 


injured (this being especially seen where there is an air cavity in the bone or 
where the diploé is particularly thick), but in nearly all cases the whole 
thickness of the skull is involved, the inner table being the more extensively 
damaged. In children depressed fractures may have rather different features, 
for here the bone is frequently indented without being actually fractured, 
this being the truest example of a pond fracture, and analogous to a green- 
stick fracture in other bones, while it is practically only in children that we 
find the inner table broken without the outer. It must not be forgotten that 
when a fracture is caused by the exit wound of a bullet which has traversed 
the skull, the reverse holds good and the inner table is less extensively damaged 
than the outer. The signs and symptoms will depend largely upon the shape 
and extent of the fracture, upon whether it is simple or compound, and upon 
what additional injuries are produced to the intracranial structures. Though 
any of the forms of intracranial damage may coexist with such a local depressed 
fracture, it is found that damage to the brain and injuries to the structures 
within the skull are less common, less serious and less extensive than in such 
forms of cranial injuries as fractured base. Concussion is nearly always pre- 
sent, and the dura under the injured portion of the skull is not infrequently 
torn, while there muy be a certain amount of local laceration of the cerebrum, 
but diffused injuries throughout the brain substance, severe intra- or extra- 
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dural hemorrhage, and any marked degree of cerebral compression (see p. 14) 
are not frequently associated with these localised depressed fractures. 

(a) A simple depressed fracture will be covered almost always by a large 
hematoma, which may render it difficult to feel the fracture, but firm pressure 
over the injured spot will enable the depression to be felt, while, on the other 
hand, it must not be forgotten that simple hematomata of the scalp not 
infrequently resemble depressed fractures (see p. 56). Symptoms of cerebral 
compression may be present occasionally, the compression probably being 
due more to extravasation of blood and cedema than to the actual depressed 
fragments, but these symptoms are not usually marked, nor are they very 
generalised, and in most cases the patient will recover; although if the 
depression is left unrelieved it is likely that there will be various unpleasant 
sequel in the future, such as chronic headaches, insanity, traumatic epilepsy 
or various forms of spasm or paralysis. When compound, a skull fracture is 
more easily diagnosed, and it must be remembered that tt is exceedingly rare 
to meet with a depressed fracture which is not compound, even in children. 





Ia. 17. Depressed fracture of the skull in a child. 


(b) In the case of a compound depressed fracture of the skull, the immediate 
symptoms are often surprisingly slight, as there may be no concussion even 
though the dura is torn and brain matter protruding. This is probably ex- 
plained by the fact that the blow is largely expended in fracturing the skull 
and less force is employed in damaging the brain. There may be profuse 
external bleeding, but there is not likely to be any marked degree of cerebral 
compression. In some instances cerebrospinal fluid or brain substance will 
flow out of the wound, this showing that the dura mater is torn. If the wound 
in the scalp is big and ragged, as will be the case after blows with blunt instru- 
ments or falls on the head, the fracture usually can be both seen and felt 
easily, but where it has been caused by a blow with a sharp instrument the 
external wound may be small and the fracture in the skull will not necessarily 
be underneath it if the blow has been struck obliquely. In this case it may be 
difficult to see or feel the fracture, and it will be found not infrequently that 
foreign bodies are left in the valvular wound so formed ; thus cases will be 
seen where a proper examination can only be made by enlarging the scalp 
wound, It must not be forgotten that in all severe depressed fractures of the 
vault it is quite likely that large fissures will ran down towards the base of the 
skull. Compound fractures of the skull are almost certain to become infected 
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if not properly treated, and the bone, the meninges or the cerebral substance 
will then become inflamed. In the first instance there will be a septic osteo- 
myelitis of the skull, which may spread for a considerable distance and give 
rise to extensive necrosis, while, on account of the exceedingly large vascular 
spaces in the diploé, the onset of pysemia or the formation of an extradural 
abscess (see p. 30) is not uncommon. If the dura mater is torn there 
always will be a liability to septic meningitis, infective encephalitis—either 
localised or diffuse—or a cerebral abscess, and these complications will 
supervene occasionally even when the dura mater has not been torn by the 
injury ; for it may become ulcerated by the pressure of sharp, spiky, bony 
fragments, while in other instances infection appears able to pass through 
to its inner surface without any visible damage to the membrane itself. 
Any of these forms of intracranial infection are likely to spread much further 
and be much more serious if there is only a small wound and the depressed 
fragments of bone are closely fitted together than if there is a large wound 
and free external drainage. Once the brain matter itself is infected, a hernia 
cerebri is very likely to follow. The prognosis as to ultimate recovery 
depends almost entirely on the extent of any associated intracranial injury, 
and on how successful treatment is in preventing the onset of infection, a 
fractured vault which is not complicated by brain lesions or by infection 
being of no great danger. 

Treatment. The main objects of treatment in all cases of fracture of the 
vault of the skull are, firstly, to prevent the onset of infection ; secondly, to 
restore the outline of the skull and do away with the possibility of any frag- 
ments of bone, or the callus that they ultimately may throw out, pressing 
upon or irritating the underneath portions of the brain; thirdly, to protect 
the dura mater from being injured by sharp spikes of bone ; and fourthly, to 
deal with and treat any associated intracranial injuries. Though the principles 
are the same, the treatment will differ slightly according to whether the 
fracture is simple or compound, and the most important decision to be made 
in any case is whether immediate operation is necessary or not. A general 
rule for guidance on this point may be stated as follows: that operation will 
be necessary always in a punctured fracture, in a compound fracture, depressed 
or fissured, or in a simple depressed fracture in an adult, this latter condition 
being, as we have already stated, exceedingly rare. In a simple depressed 
fracture in a child operation is not necessarily required. Here, should 
cerebral symptoms be present, it of course will be necessary, but otherwise 
unless the fracture is very deeply or very sharply depressed, it is better to 
treat the condition expectantly, as many cases will elevate themselves in 
the course of some weeks. 

(a) Compound Fractures. Here operation will be necessary whether 
cerebral symptoms are present or not, and it should be done as soon as 
possible. It will be of advantage to have an X-ray picture before the operation, 
if this can be done without undue delay, as by this means some idea will be 
obtained as to how badly the bone has been splintered and how deeply the 
fragments have been driven. With regard to the form of anasthesia employed, 
it is quite easy to perform the operation with ether or chloroform, given by 
any of the ordinary methods, though probably the best and easiest variety 
for both the surgeon and the anwsthetist is ether administered by an intra- 
tracheal catheter. Some surgeons advocate that these operations should be 
performed under local ansesthesia, which may be combined with avertin. The 
scalp is first shaved, the wound cleaned with antiseptics and excised, and the 


COMPOUND FRACTURES OF THE SKULL 71 


bone should then be explored either by one or more radiating linear incisions, 
as advocated by Cushing or, better, by turning down a flap of adequate size. 
The bone is then carefully examined and the injured area rendered as 
aseptic as possible by means of antiseptic solutions. All loose fragments 
are removed carefully and the edges of the opening in the bone trimmed and 
made even. Ifthe dura is not opened, and if there are no symptoms of serious 
intracranial damage, this probably will be all that is necessary, and after 
the bleeding in the scalp and bone has been stopped by the ordinary methods, 
the wound can be closed, with or without drainage, according to the circum- 
stances. ; 

If, however, the dura mater has been opened, the edges of the opening 
should be gently excised, but the opening itself enlarged as little as possible, 
in order that any adhesions around the opening which are helping to shut off 
the general subdural space may not be damaged. Gentle irrigation with 
saline at a temperature of about 105° F. is then employed, and the brain is 
gently explored with the finger so that any foreign material or fragments of 
bone and damaged brain tissue may be removed. Some fragments may be 
removed with forceps, others can be washed out with the saline, while the 
damaged brain tissue is best removed by suction with a rubber tube and bulb, 
or other suction apparatus, as this method is less likely to damage uninjured 
brain tissue. The question as to whether the wound should be drained or not 
will then arise ; if possible, drainage should not be employed, but the decision 
must depend upon the circumstances of the case and how great the chances of 
infection appear to be. The more thorough the operation and complete the 
cleansing of the tissues, the less necessary will drainage be. It is best therefore, 
if possible, to close the wound completely with sutures, stitching the scalp 
flap back in place. It may be difficult to suture the dura, nor is this 
essential, as a new dural membrane is rapidly formed. Various special 
methods of controlling hemorrhage from the brain, the venous sinuses, the 
dura mater, the bone. and the scalp may have to be employed, and a descrip- 
tion of these will be found on p. 89. 

It should be remembered that quite small punctured fractures (produced 
possibly by a knife) require just as thorough an operation as the more extensive 
breaks. 

In many cases, where the injury has been produced by a blunt instrument 
and the condition is in no sense a punctured fracture, the above procedure 
can be much simplified, as no question of exploring the dura and brain will 
arise ; but in gunshot wounds, on the other hand, the operation may be far 
more complicated, as there may be two wounds and fractures (of entrance 
and exit), and a much more thorough exploration of the brain probably will 
be necessary. 

After the operation the patient should be returned to bed with the head 
slightly raised and sulphanilamide or urotropin should be administered ; 
morphia should be avoided in the after-treatment of head cases. In some 
cases it will be found that after such an operation cerebral symptoms of more 
or less sevérity will persist, and this will indicate that other widespread damage 
is present within the skull. The intracranial conditions and the complica- 
tions which often follow compound fractures of the skull, namely, extradural 
abscess, meningitis, cerebral abscess, and diffuse encephalitis, have been 
considered in the last chapter; they must be watched for continually. 

(6) Simple Depressed Fractures. Though it is quite likely that cases of 
simple depressed fracture in adults will recover without operation, those 
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cases which are not operated on are sure to be left with a depression or 
irregularity in the skull, which will irritate and press upon the dura, and 
serious effects are likely to follow this after a lapse of months or years. More- 
over, as one can never be certain as to the amount of damage to the bone, 
the inner table, and the dura until these structures are exposed, and as the 
risks of the operation performed in the absence of an infected wound are 
exceedingly small, it is best always to urge operation in every such adult case. 
It should, however, be remembered that this is not the view of all surgeons, 
and certain authorities, especially German surgeons, are in favour of a more 
expectant form of treatment. 

Here again, as in the case of the compound fracture, the sooner the 
operation is performed the better. The scalp is shaved and prepared and the 
flap is turned down as before, care being taken to avoid making the incision 
in the skin immediately over the fracture; when this has been done, any 
blood clot is cleared away and the fracture is exposed. All loose and depressed 
fragments are gently removed. Sometimes it will be found that this can 
be done straight away by picking them out with forceps. More often, 
however, the opening in the bone will have to be enlarged as the fragments 
are impacted or interlocked. Occasionally this opening can be enlarged with 
cutting forceps, but usually the best plan is to trephine the skull at the side 
of the opening, removing a circle of bone so designed that two-thirds of its 
circumference are on the unfractured skull, and one-third over the fractured 
portion. Occasionally in the case of a very small fracture it is possible to 
include the whole fractured portion in one large trephine circle. An elevator 
is then introduced and passed between the dura and the skull and all depressed 
and loose fragments of bone removed. The edges of the bony opening are 
then trimmed and rounded and the dura examined. It is not likely in a 
simple fracture that the dura will be found to be damaged, and in any case 
the greatest care must be taken not to open it, either while trephining or 
picking away the loose fragments. If the dura is uninjured this is all that 
need be done, and though some surgeons advise that in this case, as the wound 
is aseptic, the fragments of bone removed should be kept in warm saline and 
fitted into the aperture in the skull afterwards, this is probably a most unwise 
proceeding, for it is extremely unlikely that by this means the contour of the 
skull will ever be exactly reproduced, and a further depression of bony frag- 
ments may follow. Moreover, openings in the skull where the dura is 
uninjured do not appear to give rise to any trouble unless they are very large, 
and in any case such a skull opening always can be covered in after- 
wards most satisfactorily by Sargent’s method of employing celluloid plates 
(see p. 28). The scalp therefore should be sutured into place without 
replacing the bone fragments, and no drainage is required. 

If the dura mater is found to be injured, a certain amount of damaged 
cerebral matter may escape. In this case the dural opening should be slightly 
enlarged, a careful examination made to see that no fragments of bone are 
in the brain, and any damaged cerebral tissue should be removed gently 
by irrigation or suction. The dura mater is then as far as possible brought 
together and the flap replaced without drainage. 

The most likely complications to be met with at the time of these operations 
are various forms of hemorrhage, either extradural (middle meningeal), 
subdural or, occasionally, free bleeding from a venous sinus. The first two 
of these will give rise to characteristic symptoms which, with their treatment, 
are described in Chapter I., while the special methods required to contro] 
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hemorrhage from a venous sinus are also described there. In those cases 
where the fracture is simple the liability to infective complications afterwards 
is exceedingly small. The after-treatment should be the same as that described 
on p. 71, and, above all, it must be remembered that every case of severe 
skull or head injury must receive a prolonged period of rest afterwards. 

Treatment of Fractured Skull in Children. The treatment of a compound 
fracture of the skull in a child is the same as that described above, but in 
the case of the child’s simple depressed fracture, it is quite likely that 
the fragments in the course of a few weeks will elevate themselves, and 
unless, therefore, the fracture is very sharply or deeply depressed, or 
unless intracranial symptoms are present, no immediate operation will be 
required. 

If operation does become necessary in the case of a simple depressed 
fracture in a child, owing to the depression showing no signs of bulging up 
after a week or two, or because the depression is very deep or sharply 
depressed, a flap should be turned down in the ordinary way, but in this 
instance there is no need to remove the depressed fragments. These can be 
elevated best by making a small trephine opening just to one side of the 
fracture and inserting an elevator between the bone and the dura, when it 
will be found that the skull of the infant is so soft that the depression can 
be moulded back into shape without removing any fragments. It must be 
remembered that the skull of the child is very thin and soft. 

Traumatic Cephalhydrocele. This is a rare complication that may follow 
any form of simple fracture of the vault of the skull in a child. The fracture 
is usually not followed by any severe symptoms, but in the course of a few 
days or a week or two afterwards, when the hematoma is beginning to 
subside, a localised soft fluid swelling slowly appears beneath the scalp. This 
swelling is painless, and may vary in size from day to day and be reducible 
on pressure, while it frequently has an impulse when the child coughs or 
strains, and may occasionally pulsate with the heart beat. The swelling 
may be under the pericranium, but more commonly this is torn and the 
collection lies in the subaponeurotic layer; the fluid which it contains is 
cerebrospinal fluid, which has 
escaped through a crack in the 
bone and a tear in the dura 
underneath to form a collection 
outside the skull communicat- 
ing with the subdural space. 
The fluid swelling is usually 
particularly flaccid and sott, 
and no signs of solidification 
or clotting appear round its 
edges. Rare cases have been 
described in which the brain 
substance has also been lace- 
rated, and the swelling may 
then communicate with one of 
the ventricles of the brain. It 
is most commonly associated 
with a fissured fracture in the 
bone, but rarely a distinct 
round opening in the skull Fic. 18. Traumatic cephalhydrocele. 
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may be felt. The condition does not as a rule require any active treatment, 
and is best left alone, though it is not likely that it will undergo spontaneous 
cure, If treatment seems urgently necessary the cyst must be explored, 
the opening in the dura discovered and sutured, and the hole in the bone 
closed, if necessary, with a bone graft. 


FRACTURES OF THE BASE OF THE SKULL 


These are more common than fractures of the vault and are almost always 
fissures running more or less transversely or longitudinally across the base of 
the skull, though very occasionally punctured or depressed fractures will 
occur, where sharp objects, such as pipes, umbrellas, foils, knitting needles, 
etc., have violently impinged upon the bone through the nose, pharynx or 
orbit. In these latter cases one part or other of the anterior fossa will be 
injured, while in other instances the condyle of the jaw has been forced 
through the glenoid cavity (by a blow on the chin) into the middle fossa. 
Gunshot wounds in the’ mouth also will penetrate the base of the skull, while 
injuries or stabs in the occipital region may do so likewise. Heavy falls upon 
the body, buttock or feet, upon comparatively soft objects, will cause such 
an impact of the vertebral column against the occipital portion of the skull, 
that fissures radiating from the foramen magnum may be caused, while 
occasionally a complete ring fissure around this foramen has been described. 
These are all fractures due to direct violence, but by far the greater majority 
of fissured fractures of the base (the only type that is common) are caused by 
indirect violence, the accident nearly always consisting in a fall upon the 
head from a height or else in a heavy blunt body descending upon the skull. 
The problem of the way in which a blow on the vertex produces a fissured 
fracture running across the base can be solved by noting certain anatomical 
features in the shape and structure of the skull. Many parts of the base are 
on transillumination obviously thin and weak, such as the anterior and cere- 
bellar foss, while in some situations portions of the bone which appear to 
be thick and strong really are much weakened by containing large air spaces 
and sinuses. Stronger buttresses and ridges run across the base in many 
situations, and these conduct the forces and violence applied to the vault 
down to the base. 

The vertex of the skull is elastic and strong, the bone being firm, continuous, 
and not weakened by holes or foramina in it. On the other hand, the base 
of the skull is thin, rigid and inelastic, the bone itself is not strong, and it is 
considerably weakened by a multitude of foramina and thin plates, while in 
addition this more or less closed box contains what is virtually an incom- 
pressible fluid. A heavy blow on the vertex thus will produce an instan- 
taneous small amount of deformity of the skull, which takes the form of 
compression along some axis, and is accompanied by a great instantaneous 
rise of intracranial pressure, with the result that there must be a corre- 
sponding bulging or elongation along some other approximately opposite axis ; 
in this way some part of the bone weaker than the original spot struck may 
give way, and the weakest and least elastic part is undoubtedly the base. 
This is really a fracture by bursting, and it is found roughly that the direction 
of the basal fissures are those of the forces which produce them, although a 
crack at the base of the skull may be of a complicated shape, owing to its 
tendency to run through various normal fissures and apertures and to give 
rise to multiple branches. Thus, if the skull is compressed by a blow from 
side to side, the fracture in the base is often transverse, while if the blow is 
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antero-posterior, the fissure is more often longitudinal. Such a fissure nearly 
always will run into and involve any foramen which is near to its line, and 
in this way small portions of the bone may be completely detached. There 
\s another theory which attempts to explain the production of these fissured 
fractures, and this states that such a fracture of the base is always due to 
direct extension of a fissure commencing at the point struck. This theory of 
“irradiation of fissures ” is attributed to Aran, and though it is undoubtedly 
true in a few cases, it certainly does not explain all basal fractures. In addition 
to their tendency to pass through foramina, such fissures often will follow a 
natural suture in the skull, but they appear to be surprisingly capricious, 
and it is not unusual to see even the dense petrous portion of the temporal 
bone cracked across. Sometimes only one fossa of the skull is involved, 
and this is naturally more likely to be the case if the fissure is transverse, 
but it is more common for two or even all three fosse to be implicated. 
Fractures of the base may be simple or compound. The compound form 
is by far the more common, for a fissure in the anterior fossa almost necessarily 
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Fic. 19. Diagram of the way in which fissured fractures of the base are caused. 
(A) Shows the direction of various forces acting on the skull a, 6, c, d. 
(B) and (C) are ordinary forms of fractured base. 


extends across the cribriform plate and tears the nasal mucous membrane, or 
that of the ethmoidal or sphenoidal sinuses, and thus the fracture communicates 
with the open air. In the middle fossa also a fracture is almost certain to 
involve the roof of the naso-pharynx, the tympanic cavity or the external 
auditory meatus, and in these cases again it will be compound. Thus it is 
only in the posterior fossa that there is any likelihood of a fracture being 
simple, and even here, if the basi-occipital bone is cracked, the nasal pharynx 
may also be involved. A fracture of the base of the skull is a most serious 
condition, partly owing to the fact that it is commonly compound, but chiefly 
owing to the grave intracranial damage which generally accompanies it. The 
dura mater is sometimes torn also, and this places the subdural space at the 
base of the brain in immediate communication with a septic cavity, such as 
the nose, pharynx or ear. The liability to meningitis, therefore, is always 
present, but in addition to this, although fractures of the base may be accom- 
panied by any form of intracranial damage, they are usually accompanied 
by the more serious and dangerous varieties. This is due to the fact that the 
injury is usually a violent one, that none of this violence is used up in producing 
a local fracture of the skull, while owing to the instantaneous and great rise 
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of pressure produced within the skull, violent strains and streases act upon 
every part of the semi-fluid intracranial structures. Thus severe contusion 
and laceration of the brain, severe hemorrhages, both subdural and extra- 
dural, from arteries, veins or sinuses, and extensive damage to the base of the 
brain, more especially to the all-important pons and medulla, are common, 
while the associated concussion is usually severe. In addition to this, 
inasmuch as the foramina at the base of the skull are so often involved, the 
cranial nerves are particularly liable to injury, either at once, as the result 
of being bruised or torn, within a few hours because of hemorrhage into their 
sheaths, or after some weeks or months, when they may become surrounded 
or pressed upon by the callus that is formed in the process of repair. 

It must be remembered that none of the ordinary signs of a fracture are here 
present, and that in many cases no signs pointing directly to damage to the 
skull can be elicited at all ; thus the diagnosis will have to be inferred from 
certain associated conditions. The most important of these are (a) the signs 
of severe cerebral damage, for which see pp. 11-25. 

(b) Various hemorrhages, either externally from the nose, mouth or ears, 
or subcutaneously under the scalp or into the eyelids and orbit. 

(c) The discharge of cerebrospinal fluid from the nose, ear or mouth. 
This can be recognised as a clear fluid of low specific gravity (1003), which 
does not clot or coagulate on boiling and which reduces Fehling’s solution 
owing to the presence of glucose. 

(d) Rarely, escape of brain matter from any of these situations. 

(ce) Damage to various intracranial nerves, which pass out through the base 
of the skull (see Vol. I., Ch. XII.). The nerves most commonly affected 
in this way are the seventh and eighth, but no cranial nerve can be regarded 
as being immune. 

It is usual to consider these fractures of the skull according to which fossa 
is chiefly involved, though it must be remembered that more than one fossa 
is frequently implicated. 

Fracture of the Anterior Fossa. This fossa is usually fractured either as an 
extension of a fissure on the vertex of the skull or else from severe blows on 
the forehead and nose; more rarely it is due to punctured wounds of the 
orbit and nasal cavities. There is usually severe concussion, but this is not 
necessarily present, and, as a rule, the intracranial damage associated with 
fractures of this fossa tends to be less severe than it is in the case of the other 
fosse. As already stated, the fracture is very nearly always compound and 
the cribriform plate of the ethmoid or the orbital plates of the frontal bone 
are involved, so that in this case there may be severe hemorrhage into the 
nose or naso-pharynx. When this occurs it is quite likely that a great portion 
of the blood will be swallowed and be vomited later on, while profuse epistaxis 
is likely to occur. - 

In some cases this hemorrhage into the nose or mouth is partly due to 
laceration of the nasal mucous membrane, in other cases it comes from the 
bone itself, but in some, and especially when it is severe, it may be due to 
damage to the vessels and venous sinuses within the skull. If the dura 
mater is torn (especially the prolongation along the olfactory nerves), 
cerebrospinal fluid also will escape into the mouth or nose, and it will not be 
easy for the surgeon to recognise this when it is mixed with blood, but the 
patient may call attention to it by complaining of a persistent salt taste, as 
this fluid contains a high percentage of sodium chloride. Cases have been 
described in which, owing to very severe injuries, brain matter has escaped 
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into the nose or pharynx. In other instances, where the line of the fracture 
runs across the roof of one or both orbits, a prominent feature will be the 
extravasation of blood into the orbits. This may become visible in the course 
of some hours, appearing first under the conjunctiva at the outer angle of the 
eye and passing forwards from behind, almost to the cornea. Later on the 
blood spreads into the lower and even the upper eyelids, giving rise to an 
intense subcutaneous, bluish-purple discoloration, with some swelling of the 
lid itself, some proptosis of the eyeball, and occasionally a squint due to 
interference with the ocular muscles. This will resemble closely the ordinary 
‘black eye” following a blow, but it may be distinguished from this by 
observing that there is no bruising of the skin, that the colour is dark purple 
from the first, instead of being reddish as in the “ black eye,” that the con- 
Junctiva is extensively involved, that the posterior limit of the effusion cannot 
be seen, that the effusion commences in one lid before the other (affecting the 
lower lid first), that it does not come on for some hours after the injury, 
and that in the case of the fractured base it is most common for both orbits 
to beinvolved. Occasionally in very severe cases, where the cavernous sinus 
or some big vessel is involved, in addition to the proptosis, there will be 
pulsation, and in this case a traumatic aneurysm or arterio-venous aneurysm 
is forming. If the frontal sinus is involved in the fracture line, air will escape 
under the scalp and give rise to surgical emphysema, especially after sneezing 
or coughing (see Vol. I., Ch. VII). 

If there is an extrusion of brain matter in this fracture, it will occur into the 
nose. This implies great laceration of the bones and membranes and is 
very rare. 

In the case of the anterior fossa, the cranial nerves most likely to be 
involved are the first, second, third, fourth, sixth and the upper division of 
the fifth. 

It must be remembered that bleeding from the nose or mouth or extensive 
“ black eye”’ often will follow blows upon the head or face without there 
being necessarily any fracture of the base of the skull, while at other times 
these conditions will occur also in the absence of a fractured base when they 
are associated with a small fracture of the orbital ridge or of the malar bone. 

Fracture of the Middle Fossa. This is a common form of fracture and 
usually seen after severe falls or blows on the head. It is generally associated 
with very severe intracranial lesions, and in its most characteristic form it 
passes across the tympanic cavity and tears the tympanic membrane on one 
or both sides. In this fracture also blood sometimes will escape into the nose 
and mouth, for the sphenoidal region is often involved, and the cavernous 
sinus or internal carotid arteries are liable to injury, but the most character- 
istic sign of this injury is a steady flow of dark-coloured blood from the ear, 
and this may be accompanied or followed by an escape of cerebrospinal fluid 
from the meatus. Sometimes this bleeding is very severe, and in this case it 
probably comes from the posterior branch of the middle meningeal artery. 
This bleeding may go on for some days, but if cerebrospinal fluid is escaping 
also, the fluid usually will continue to drain away for a long time after the 
blood has ceased, and it may be so profuse as to saturate the dressings and 
pillow. If blood and cerebrospinal fluid are escaping from the ear in the 
case of a fractured base, it necessarily implies that the drum of the ear is 
ruptured, but very rare cases have been described in which the drum has 
remained intact and the blood and fluid have escaped down the Eustachian 
canal into the throat. It must be remembered that blood (but not cerebro. 
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spinal fluid) will escape from the ear in other conditions besides fractured 
base; thus it may have flowed into the meatus previously from a scalp 
wound, or be escaping from a laceration or fracture of the external auditory 
meatus, a simple rupture of the drum, or from granulations in chronic middle- 
ear disease with perforation. In most of these conditions, however, the blood 
is bright red and the flow of short duration, while the state of the tympanic 
membrane and the external auditory meatus can be discovered at once by 
examination of the ear with a speculum. The flow of blood in the case of a 
fractured base is dark-coloured, continuous and persistent. Escape of cerebro- 
spinal fluid from the ear is not common, and when it occurs it probably has 
found its way into the tympanic cavity through a tear in the dura mater 
where it is prolonged outwards along the auditory nerve in the internal 
meatus. Escape of brain matter from the ear is very uncommon. 

The cranial nerves most commonly involved in a fracture of the middle fossa 
are the sixth, seventh and eighth, and the second and third divisions of the 
fifth. Thus deafness is a not uncommon accompaniment of a fracture across 
the middle fossa, but it must be remembered that though in some cases it is due 
to tearing of, hemorrhage round, or the pressure of callus upon the eighth 
nerve, in others it is due to actual damage to the labyrinth, which may be 
involved in the fracture line. The prognosis of these cases of deafness is very 
bad. In nearly every case there will be diminution of hearing due to the 
rupture of the drum. Surgical emphysema of the scalp is sometimes seen 
around and behind the ear in this fracture, and it is then due to the escape 
of air owing to the fracture having passed across the mastoid antrum or air 
cells; when this occurs it will be found sometimes that the air, instead 
of spreading under the 
tissues, becomes local- 
ised into a resonant 
swelling under the 
periosteum (pneuma- 
tocele). 

Fracture of the Pos~ 
terior Fossa. This is 
usually due to the same 
forms of violence that 
cause fracture of the 
middle fossa, and dif- 
fers from the other 
forms of fractured base 
in that it is very rarely 
compound, so that it 
Fic. 20. A fractured base involving the posterior fossa. therefore follows that 

The picture shows the characteristic head retraction, there is rarely any ex- 


and the subcutaneous ecchymosis appearing after a ; 
short time below and behind the mastoid process. ter ae l hemorrhage ; 
bleeding into the 


naso-pharynx will occur, however, occasionally when the fracture crosses 
the anterior part of the fossa. Thus there is as a rule no immediate evidence 
on which such a fracture can be diagnosed. The patient is, however, 
usually deeply unconscious, and as the severe associated intracranial lesions 
are liable to involve the pons or medulla, death frequently supervenes 
rapidly. Subtentorial hemorrhages also occur, and give rise to severe-or 
fatal bulbar compression. Should the patient live, in the course of two or 
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three days the blood extravasated from the fracture finds its way to the 
surface and gives rise to subcutaneous bruising and ecchymosis, at the 
back of the mastoid process or further down the neck. Escape of cerebro- 
spinal fluid and brain matter does not occur, while the cranial nerves which 
are liable to be injured are the ninth, tenth, and eleventh. Not infre- 
quently a fracture of the posterior fossa runs also across the petrous portion 
of the temporal bone, and in this way the seventh and eighth nerves may be 
damaged. The twelfth nerve almost invariably escapes, but it will be found 
sometimes that the upper cervical nerves are irritated by blood clot, and 
this will lead to retraction of the head and stiffness of the cervical muscles. 

Thus it will be seen that in many cases the diagnosis of a fractured base 
has to be made upon such indirect or presumptive evidence as is furnished by 
heemorrhage, escape of cerebrospinal fluid, and associated injury to the 
cranial nerves and the intracranial contents. In connection with the latter 
it should be noted that those which are usually associated with a fractured 
base are not only severe, but are generalised and show little signs of localisa- 
tion, and in this case the presence of blood in the fluid withdrawn on 
lumbar puncture may afford useful evidence as to the nature and situation 
of the cerebral damage. In many cases which recover the diagnosis of 
a fractured base is really little more than a conjecture, but it is most 
important that when this presumption is made, it should be acted upon and 
the case treated as if it were a fractured base. 

Prognosis. The prognosis in the case of a fractured base depends almost 
entirely upon the nature of the cerebral injuries associated with it and upon 
the occurrence later of complications due to infection, such as meningitis, 
encephalitis, or cerebral abscess. These latter complications are surprisingly 
rare, but the association of serious cerebral injury with the fracture is almost 
universal. It will be found that many cases die within a few hours from 
cerebral compression due to oedema or hemorrhage, and if from the first the 
coma appears to be deepening, and the pulse either to be rising steadily or 
falling, the prognosis is bad. Ifthe patient survives for two days the prognosis 
becomes hopeful, and in this case the temperature chart is often a useful 
guide. It will be found that nearly all cases have a rise of temperature 
due to the intracranial conditions, and if this rise is steady and rapid the 
prognosis is very bad ; if it steadily descends and becomes subnormal it is 
equally bad; while if there is a moderate rise of temperature to, say, 101° 
or 102°, and then a return to the normal, the prognosis is good (see 
Chapter I.). A free escape of blood externally may relieve the pressure, and 
possibly, therefore, renders the prognosis better. Once the danger of cerebral 
complications is over, union of the fracture occurs rapidly and completely, 
though there may ensue troublesome sequels owing to important vessels and 
nerves being involved by scar tissue or callus. 

Treatment. The first and most important treatment to be adopted is to 
prevent infection occurring through any site where mucous membranes are 
torn. In the case of the pharynx and nose this is difficult, and it is not wise 
to employ douches or mouth washes, nor would it be easy to do so in a 
comatose patient. Luckily the naso-pharynx is frequently sterile, and the 
dura mater is seldom torn, so that the onset of meningitis 1s not common. 
In those cases where the ear is involved in the fracture it is better not to 
syringe or wash it out, but it should be gently sponged dry with sterile wool 
and the meatus plugged with sterile gauze moistened with a weak antiseptic 
solution, and this dressing will have to be changed frequently if there is a free 
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flow of blood or cerebrospinal fluid. In most instances the hemorrhage from 
the nose or ear will cease after a few hours; in the case of the nose, if it is 
very severe, it probably comes from a laceration of the internal carotid, and 
when this is so death is usually so rapid that nothing can be done. If the 
aural bleeding does not cease in a few hours, it probably comes from the middle 
meningeal vessel (posterior branch), and in this case it is not wise to plug the 
meatus, as this may increase intracranial tension ; but an operation must be 
undertaken to tie the vessel and control the hemorrhage. Hemorrhages into 
the orbits and lids, which may be very severe, ultimately will absorb and 
disappear if the patient lives. Cerebrospinal leakage always will cease of 
itself. If there is a discharge of brain matter, this should be gently wiped 
away, and the case is even then not hopeless. Urotropin, in doses of 10 grains 
three times a day, should be given to all cases of head injury, as it is said to 
diminish the liability to infection in the meninges. The treatment otherwise 
is entirely that of the associated head injuries. If compression of the brain 
appears to be severe, relief is occasionally afforded by the diminution of 
intracranial pressure produced either by injections of hypertonic saline, by 
lumbar puncture or by means of a decompression operation; this latter 
procedure is, however, very rarely necessary in the case of a fractured base 
(see p. 88). The patient may be allowed to sit up in bed and have his diet 
gradually increased about a week after all symptoms of the intracranial 
lesions have disappeared, and another week should elapse before he is allowed 
to get up ; even in the mildest cases he should not return to work for at least 
two months. 


BIRTH FRACTURES 


Fractures of the skull produced (usually by the forceps) during the birth 
of a child are rare. Depressed fractures are occasionally seen in the fronto- 
parietal region ; at first they are often obscured by a hematoma, but after 
a few days the blood will be absorbed and they can be palpated. In many cases 


the skull is so soft that it is depressed without any actual fracture or fissuring 
As a rule such a fracture produces 


no cerebral symptoms, though it 
may be accompanied by various 
forms of intracranial hemorrhage 
(see p. 21) which will cause 
symptoms. The brain of an infant 
seems to tolerate a considerable 
amount of compression, but in 
extensive fractures fits and con- 
vulsions will occur, especially 
when there is a marked depression 
over the motor area. 

Treatment. Slight dents and 
depressions, especially if they are 
over a silent area, may be left 
without operation, as they will 
rectify themselves probably in the 
course of a week or two. But 
: dt extensive depressions, especially 
| Dep neased fracture in an infant as  ‘'208¢ Which are associated with 


the result of birth injury. cerebral symptoms or which are 
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over the motor area, should be treated by operation as soon as convenient 
(see p. 70). 

Fissured fractures are sometimes seen in infants, occasionally as the result 
of birth injuries, but more often as the result of blows or falls a few weeks 
later. Their symptoms and treatment are the same as in the adult, but in 
one respect they differ very greatly. The infant’s brain is increasing in size 
so rapidly that there is a distinct tendency for the fissure, instead of uniting, 
to become wider and for its edges to be forced apart and everted. This is 
still more likely to occur if at the time of the injury the dura mater is torn 
and there is some rise of intracranial pressure. When this occurs cerebro- 
spinal fluid and even brain matter may be forced out through the opening 
in the bone and form a swelling under the scalp, known as a traumatic 
cephalocele (see p. 73). The condition is not likely to be recognised until 
the hematoma is absorbing some days after the injury, when a wide gap 
will be felt, with a soft, reducible pulsating swelling protruding. In some 
cases where no brain matter protrudes the condition gives rise to a traumatic 
cephalhydrocele (see p. 73). 

Treatment. If such a fissured fracture appears to be increasing in width, 
it may be necessary to turn down a flap and suture the bones together. 

The treatment of a traumatic cephalocele is the same as that of a congenital 
one (see p. 83). 


CONGENITAL CONDITIONS OF THE SKULL 


An incomplete ossification of the bones of the skull is occasionally seen in 
babies born of a mother who is in a poor state of general health or who is 
wasted. The condition is known as congenital aplasia cranii, and causes 
the bones to be soft and membranous and to remain so for a long time. The 
condition sometimes persists throughout life, in which case minor injuries, 
which would have very little effect upon a normal skull, may prove a serious 
risk to the patient. No treatment has any effect on the disease. 

Cephaloceles. A cephalocele is a protrusion of a portion of the dura mater 
with or without some of its contents through an abnormal and congenital 
opening in the bony wall of the skull. The condition is thought to be due 
to a portion of the primary cerebral vesicle remaining outside the mesoblastic 
embryonic tissues, in which the skull 
bones are ultimately formed, so that 
part of the brain or its membranes 
remains extracranial. Such a condi- 
tion is often accompanied by a minor 
degree of internal hydrocephalus, and 
in many cases this causes a rise of 
intracranial pressure which plays a 
large part in the formation of the 
cephalocele. A cephalocele is covered 
by normal scalp, although when the 
protrusion is large the skin may 
become adherent to the swelling 
below, and often be markedly 
thinned ; the condition is only met 
with in certain situations, the most 
common site being the occipital region and the root of the nose. In the 


occipital region these are sometimes high up (supra-occipital type) and extend 
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Fic. 22. Large meningocele. 
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into the posterior fontanelle, while others are low down (infra-occipital) and 
may reach the foramen magnum and be accompanied by a cervical spina bifida 
(see p. 112). The frontal varieties may be subdivided into the nasal, the naso- 
frontal, and the naso-ethmoidal types, according to their exact situation. The 
occipital ones are usually far the largest. Cephaloceles are also sometimes 
seen at the anterior inferior angle of the parietal bone, and occasionally at the 
anterior fontanelle. Very rare instances have been described at the base of 
the skull, in which case the protrusion may project into the pharynx or nose, 
and in this situation such a condition has been mistaken for a pharyngeal 
tumour ora polyp. Cephaloceles may vary in size from a swelling the size of 
a pea to one bigger than the child’s head, which may be incompatible with 
life or even give rise to difficulty in delivery. They are seen in three varieties, 
described according to their contents :— 

1. Mentngocele, which is a protrusion of the membranes, containing nothing 
but cerebrospinal fluid. 

2. Encephalocele, where the protrusion of membranes contains brain 
substance in addition to cerebrospinal fluid. Occasionally tumours here are 





LATE eis! 
Fia. 23. Large hydro-encephalocele. 


found to contain a mixture of solid mesoblastic and neuroblastic tissues, in 
which case they are teratomata (see Vol. I., Ch. VIII.). 

3. Meningo-encephalocele or hydro-encephalocele, where the membranous 
protrusion contains an excrescence of cerebral matter which contains within 
it a part of one of the ventricles, which has been drawn out into it. 

(1) The meningocele is the commonest form, and is usually seen escaping 
through the occipital bone between the foramen magnum and the external 
occipital protuberance. It forms a rounded fluctuating swelling, attached to 
the skull by more or less of a pedicle, although it is occasionally completely 
sessile, while it is translucent, diminishes in size on pressure, and varies 
greatly in tension from time to time. It is covered by smooth, thin skin, 
in which the vessels are often dilated and nevoid, and does not pulsate 
with the heart beat, though there is a respiratory impulse; it increases 
in size and becomes more tense when the child cries, coughs or strains. 
Gently squeezing the tumour sometimes will give rise to vomiting, slowing 
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of the pulse or convulsions, and when it is diminished in size by pressure the 
opening in the bone may be felt. The hair over such 4 swelling grows 
normally unless the swelling is very large. It usually will be found that small 
meningoceles remain stationary; while the larger-ones tend to increase in size 
until the skin becomes atrophied and thinned and ultimately bursts, when 
death will occur from the escape of cerebrospinal fluid and the onset of 
meningitis. Many cases which are apparently meningoceles protruding in 
the occipital region are really hydro-encephaloceles, the fourth ventricle being 
expanded and protruding, while its thinned-out roof hardly can be separated 
from the overlying meninges. This may be quite translucent. 

(2) The encephalocele is less common and is seen most often in the frontal 
region, where it gives rise to a very similar swelling. The swelling, however, 
is less easily reduced on pressure, is invariably sessile, is less translucent, and 
pulsates synchronously with the heart beat as well as with respiration. 
Pressure upon an encephalocele is more likely to produce convulsions than 
in the case of a meningocele, while the swelling is firmer and less fluctuant. 
The encephalocele is often accompanied by spasticity and changes in the 
reflexes. 

(3) The hydro-encephalocele or meningo-encephalocele is usually very large 
and associated with a considerable degree of hydrocephalus. It usually occurs 
in the occipital region, sometimes above the tentorium, when it may contain 
a protrusion of the posterior cornu of a lateral ventricle. In other instances, 
when below the tentorium, a portion of the cerebellum lies within the sac. 
The swelling has in the main the same clinical features as the other types, 
except that it does not often pulsate, while in many instances it is so large 
as to be incompatible with life. 

All the varieties of cephalocele are very frequently accompanied by other 
deformities, such as hydrocephalus, spina bifida, talipes and cleft palate. 

Cephaloceles may closely resemble dermoid cysts, sebaceous cysts, nevi, 
cephalhydroceles or cephalhematomata. Their reducibility on pressure, their 
pulsation, either with the heart beat or with respiration, and the fact that the 
opening in the skull either can be felt or demonstrated in an X-ray film, 
should serve to distinguish them. 

The prognosis of all forms of cephaloceles is bad. Many such infants are 
born dead or do not live long, while the larger cases are usually associated 
with idiocy, fits, or hydrocephalus. There is always the possibility that the 
swelling will increase in size and cause death by bursting. In the case of a 
pure meningocele in the course of a few years the bony opening, if it is not 
very large, will sometimes close and convert the condition into a cyst-like 
swelling fixed to the skull, but shut off from the interior; it will then be 
irreducible, without pulsation and innocuous. 

Treatment. It is only small swellings which are suitable for surgical treat- 
ment, and even these should not be touched if they contain brain matter, or when 
the skin over them is septic or ulcerated. If the swelling and the opening in 
the skull appear to be small and the tumour is a pure meningocele, it may be 
excised, the dura at its base sutured, and the bony opening closed with a 
bone graft. If they are large, they must be protected from irritation and 
infection, while occasional aspiration with a hollow needle may prevent them 
increasing in size. The ultimate results of operation are often disappointing, 
for though the swelling may be cured, the cause of the rise of pressure within 
the skull persists and frequently leads to hydrocephalus. Aspiration is done 
by introducing the needle under the skin at some distance from the base of the 
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swelling and then running it along into the sac. The sac should not be emptied 
completely at first, and gentle pressure is applied with a bandage after each 
aspiration. It is occasionally found that after several aspirations a case 
previously regarded as unsuitable may become amenable to operation. 


INFLAMMATORY AFFECTIONS OF THE SKULL 


The bones of the skull are liable to the same diseases as are seen in the case 
of other bones, though, owing to the structure of the skull, the pathological 
changes are not quite the same. 

Acute Suppurative Osteitis. This is an acute inflammation of the 
diploé caused by pyogenic organisms, In its pathology it is very similar 
to acute osteitis of the long bones, but though it may be the result of an 
infection brought through the blood stream, as is almost always the case in 
the long bones, in the skull this is not the most common form, for here it is 
most usual to find that the disease follows upon an actual breach of the 
bony surface, which permits the infection to enter the bone. Thus acute 
osteitis is caused usually by an infected scalp wound, a compound fracture, 
a syphilitic ulcer, suppuration of the mastoid antrum or frontal sinus (it is 
seen especially after open operations performed on this sinus), epitheliomatous 
and rodent ulcers. In persons of low resistance it is sometimes pyemic, the 
infection then being blood-borne, and its actual site being sometimes 
determined by a bruise or blow. It must be remembered that when the 
infection reaches the skull via the blood stream suppuration occurs both 
on the inner and outer aspects of the bone. The condition gives rise to 
separation of the pericranium and extensive necrosis in exactly the same 
way as it does in the long bones, but in the skull little or no invo- 
lucrum is formed by the periosteum ; the pericranium is widely stripped up 
and pus is formed beneath it, and occasionally also between the bone and the 
dura mater. The extensive necrosis which occurs is limited by the sutures to 
the particular bone involved. 

The disease commences suddenly with a rigor followed by high fever, 
headache, pain and tenderness, and marked swelling over the bone concerned. 
This swelling is at first boggy and oedematous, but commences to fluctuate 
as soon as pus is formed. If there is an infected wound present, its edges 
become red and swollen and a purulent discharge appears. When suppura- 
tion occurs between the bone and the dura mater (extradural abscess), a 
characteristic localised boggy swelling of the overlying area of the scalp 
occurs. This is due to marked local cedema, and is known as ‘* Pott’s Puffy 
Tumour.’’? When this is seen, it points very definitely to the existence and 
situation of an extradural abscess. In cases which are treated energetically 
and early, it is sometimes possible to avoid necrosis, but sequestrum formation 
usually occurs. In instances where the infection is blood-borne it is usually 
the whole thickness of the skull which necroses, but in the more common 
cases due to a local source of infection in the scalp, or in the bone itself, the 
sequestrum is usually confined to the outer table. Separation of these 
sequestra takes a very long time and practically no new bone is formed, so 
that in many instances a complete gap in the skull will be left, which in time 
will become closed by a dense fibrous membrane more or less fused with 
the dura mater. General pyemia, meningitis, sinus thrombosis, cerebral 
abscess, and septicemia are liable to occur as complications at any time, 
for the large venous spaces in the diploé are easily thrombosed and the 
presence of the emissary veins plays an important part in the production of 
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these conditions ; so that the prognosis of the condition, however efficiently 
it is treated, is always very grave. 

Treatment. Early incisions to provide free drainage are essential, and it 
is wise in all cases to remove the outer table of the affected portion of the bone 
and lay the diploé open. If the signs point to suppuration under the bone 
(extradural abscess, see p. 30), the skull must be trephined and the bone 
cut away to permit of free drainage of the extradural space. After removing 
all dead bone and pus, the cavity is swabbed out with peroxide of hydrogen 
and drained, while daily irrigations will be beneficial. A careful watch must 
be kept for metastatic infections in the joints, other bones, pleura or peri- 
cardium (see Vol. I.). 

If the patient recovers from the acute stage, sequestrectomy probably will 
have to be undertaken later on ; it often will be found that these sequestra are 
very difficult to remove, while fresh ones may go on forming for many months, 

Chronic Osteoperiostitis of the Skull. This is usually syphilitic, occurring in 
either the acquired or congenital form of the disease, but it is occasionally 





Fia. 24. Syphilitic caries of the skull with ulceration of the scalp. 
. t 
simple and the result of a blow or of continued pressure or rubbing, such 


as may be caused by carrying weights on the head. If painful and liable to 
ache at night, the newly formed bone, which is usually in the form of a node, 
should be chiselled away. 

Tuberculosis of the Skull. This condition is not common, and 1s usually 
met with in the vault in children, but it occasionally will be encountered in 
the mastoid process and the malar bone. Though other tuberculous foci 
probably exist elsewhere in the body, this is usually the only focus in the 
head, but cases have occasionally been described where it has occurred as a 
direct spread from either a patch of lupus on the skin or from a meningeal 
infection underneath. The disease commences in the diploé and gives rise to a 
characteristic patch of caries, which tends to spread in all directions and often 
also to form a sequestrum. Extensive granulations are formed between the 
skull and the dura on one side, and the pericranium on the other side, while 
cold abscesses will form ultimately on either side of the bone. The outer 
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table is usually less affeoted than the inner table, and this must be remem- 
bered when the question of removing the diseased bone arises. 

Clinically the condition appears as a tender localised swelling on the skull, 
elastic and firm at first, but soon softening and beginning to fluctuate. The 
skin over the swelling soon becomes red and infiltrated, and in time gives 
way so that the abscess bursts and multiple sinuses or typical tuberculous 
ulcers are formed. An X-ray photograph usually will show the disease in 
the bone, while it will often be found that more than one of these swellings is 
present. The prognosis is not good unless early operation is undertaken, as 
the condition is very liable to spread slowly but surely over very extensive 
portions of the skull, and not infrequently gives rise to infection of the brain 
and meninges. In many cases it closely resembles a syphilitic caries of the 
skull, which is much more common, and in all cases therefore, before making 
a definite diagnosis, it is as well to have the Wassermann reaction tested. 

Treatment. The abscess should be opened and all granulation tissue 
scraped away, any sequestrum removed, and an attempt be made to excise 
all soft, carious or porous bone with a gouge or forceps. The inner table must 
be explored carefully, and a large cavity full of tuberculous débris often will 
be found between the bone and the dura mater, and this must be cleared out. 
If it is possible to remove all apparently diseased tissue, the wound should be 
sutured without drainage, and primary union will probably occur. There 
will necessarily be left a gap in the skull, but this is not likely to require 
further treatment unless it is very large. The greatest care must be taken 
in doing this operation not to injure the dura. 

Syphilitic Disease of the Skull. Syphilitic affections occurring during the 
tertiary period of acquired disease and as a result of congenital disease are 
common in the frontal and parietal bones. They are described in Vol. I., 
Ch. XVIII. 

New Growths of the Skull. The chief tumours found in the skull are 
osteomata, sarcomata, primary and secondary, and secondary carcinomata. 

Osteoma. Both varieties of osteomata are found in the skull: the cancellous 
type resembles those found elsewhere, and is rare in the skull, occurring only 
in the lower jaw and in the cartilaginous bones forming the base of the skull, 
whilst the ivory osteoma is seen only in the skull, where it occurs usually in 
the neighbourhood of the special sense organs. Bony tumours may grow 
from either the inner or the outer table, in which case they will project 
either on the outside or the inside of the skull, and it will be noticed that in 
the skull they usually arise near centres of ossification. If projecting 
externally they give rise to a smooth, round, painless, stony hard swelling 
of very slow growth, and fixed to the bone underneath by a broad base ; 
when growing internally they give rise to symptoms of cerebral irritation or 
compression. They will be easily visible on an X-ray plate. The ivory 
osteomata are exceedingly hard, and are especially seen in the external 
auditory meatus. Occurring as they do in the neighbourhood of the special 
sense organs, they may cause serious symptoms from interference with these 
organs, while nerves may suffer as the result of their pressure, and when they 
occur in or near the frontal sinus the drainage of the space may be interfered 
with so that infection and pus retention will occur. A further description of 
osteomata will be found in Ch. VIII, Vol. I. 

Treatment. In many cases no treatment is necessary, but if causing un- 
sightliness or symptoms, the tumours should be removed. Small ones can be 
included in a trephine circle, but large ones may give rise to great difficulties 
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and may necessitate the removal of large pieces of the skull, as they have 
broad and hard attachments. The ivory osteomata are so hard that they 
will break the edge of a chisel, and a burr or drill may have to be employed. 
Ivory osteomata, after being present for many years, exhibit a curious ten- 
dency gradually to become loose and detached as the result of a chronic 
inflammatory process. 

Sarcoma. Sarcoma may arise in the periosteum or the diploé, and will be 
either spindle-celled or round-celled. In many cases nodules of sarcoma, 
secondary to primary growths elsewhere, will appear in the skull, while in 
other instances a primary sarcoma of the brain or dura mater will involve the 
skull by direct infiltration. 

A central sarcoma arising in the diploé grows both outwards and inwards, 
assuming a dumb-bell shape. It grows rapidly and gives rise to a soft 
pulsating swelling, painless in its early stages, which will ultimately fungate 
through the skin, while simultaneously it may produce cerebral symptoms 
owing to its intracranial extension. Such a tumour is sometimes sufficiently 
rapid in its growth, and is sufficiently soft, hot and painful to be mistaken 
for an abscess. After fungation has occurred infective intracerebral complica- 
tions will often set in. The growth is very malignant, metastases are 
rapidly formed, and the prognosis is very unfavourable. 

Osteoclastomata have also been described arising in the diploé. These grow 
much more slowly and produce more expansion and less destruction of the 
bone, giving rise often to the sensation of “ egg-shell crackling ” or “ horn- 
lantern bending.”’ 

The pericranial sarcomata give rise to an even bigger and more rapm 
external swelling, and they tend to undergo partial ossification. Though 
they ultimately perforate the bone and involve the intracranial structures, 
this does not occur for some time, but they rapidly give rise to metastases 
and the prognosis is very bad. 

If these growths are small and early, an attempt may be made to eradicate 
them by removing the portion of the skull concerned, but the outlook even 
then is very bad, and the operation frequently has to be given up on account 
of hemorrhage or the extent of the growth. Radiotherapy is in most cases 
the only thing that can be done. 

Secondary carcinoma in the skull is not uncommon. In most cases this is 
a metastasis from a distant focus, and it is especially seen after cancers of 
the thyroid, prostate, testicle and breast. In other instances it is due to the 
direct extension of an epithelioma on the face or scalp. It usually appears 
in the form of isolated discrete multiple nodules, which fungate and destroy 
the skull, but occasionally it is diffused throughout large areas of the skull in 
the form of a cancerous osteomalacia. 

Various forms of atrophy of the skull will be met with. Cranio-tabes is seen 
during the first year of life as a result of rickets or congenital syphilis, while 
senile atrophy occurs in old age, and causes the bones of the vault to become 
thin and brittle. These conditions are all especially liable to affect the 
parietal bones, while chronic hydrocephalus is always accompanied by a 
considerable amount of absorption and atrophy of the whole vault. Thin- 
ning of the skull is also seen in osteogenesis imperfecta (Vol. I., Ch. XVIII.). 

Microcephaly is a condition where the whole size of the cranial cavity is 
much diminished owing to a non-development of the brain, and it leads to 
a premature ossification of the sutures. Various forms of idiocy or mental 
deficiency always accompany this. Attempts have been made to remedy 
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this condition by the operation of linear craniectomy, in which elongated 
portions of the cranium are removed in the hope that the brain may be enabled 
to expand. It is highly unlikely that this will do any good, as the primary 
cause lies in the non-development of the brain, and not in any defect in the 
development of the skull. 

Hypertrophy of the skull may result from many conditions. Many cases 
are due to chronic inflammation, especially syphilitic (see Vol. I., Ch. XVIII.), 
to the proximity of cerebral tumours, to rickets (see Vol. I., Ch. XVIII.), to 
leontiasis ossium (see Vol. I., Ch. XVIII.), to gigantism and acromegaly (see 
Vol. I., Ch. XVIII.), and to osteitis deformans (see Vol. I., Ch. XVIII.). 
Those cases where the cranial cavity is encroached upon and diminished are 
sometimes known as concentric hypertrophy, the other forms being called 
eccentric. It must not be forgotten that normal skulls vary very greatly 
in thickness. In all cases where thickening of the skull is due to chronic 
inflammation it is the two tables which are most affected. 

Leontiasis ossium. This is a peculiar hypertrophy of the bones of the 
upper part of the face, which grow out as rounded bosses, sometimes filling 
the orbits and giving the patient what is thought to be a leonine appearance. 
It is probably due to a septic osteitis of the bones as a result of infected 
air sinuses inside them (see Vol. I., Ch. VIIL, and Vol. II., p. 309). 

Operations on the Skull. The various operative procedures and methods 
of opening the skull are described on p. 52, and below. 
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Methods of Opening the Skull. The various methods of opening the skull 
employed—and they are many in number—depend partly upon which portion of the 
skull it is desired to open and partly upon the reason for doing so. Opening the skull 
will be undertaken for two main classes of case :— 

(a) Those in which there is some lesion within the skull which it is not likely can 
be removed or eradicated. In this case the opening of the skull will be made in 
order to relieve the symptoms due to increased intracranial pressure, and it will 
consist therefore in removing a large area of bone and opening the dura mater without 
making any attempt to close the hole in the former or to suture the latter. Such an 
operation is known as a decompression operation and there is no intention throughout 
of preserving the bone removed or of replacing it. 

(b) In the second class of case are those in which it is hoped that a lesion within 
the skull can be more or less completely removed, and in this case the method of 
opening the skull employed is usually one by which the portion of bone removed can 
be replaced to close the opening, an operation on those lines being known as cutting 
a bone flap in the skull. Fortunately the cases in which the disease can be eradicated 
are becoming more and more common, though in a few after the bone flap has been 
cut it will be found that the lesion cannot be removed and a decompression is all that 
is possible, so that the bone cannot be replaced and the bone flap has to be sacrificed. 
The cutting of bone flaps is therefore becoming increasingly important. 

In all operations upon the skull and brain the use of an intratracheal anesthetic, 
if not essential, is of the very greatest help. 

(a) Making a Permanent Opening in the Skull. Except in the case of special 
situations, such as the cerebellar region, pituitary and the mastoid regions, the making 
of a decompression opening at any point in the vault of the skull is performed in the 
game manner. At the spot selected an ample flap is turned down. This flap may 
have its pedicle in any direction, though it is best for the pedicle to be at its lower 
end, and the flap should be considerably larger than the area of bone which it is 
intended to remove: the pedicle may be quite narrow. The scalp flap is turned 
down to the bone and bleeding is free, it being controlled on the side of the flap either 
by curved artery forceps or by putting an intestinal clamp across the pedicle, 
and on the other side by the special flattened artery forceps, which control long areas 
of the wound edge, devised by Sargent, or other forms of elongated clips. All 
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round the edge of the wound the scalp is detached from the bone for from a quarter 
to halfaninch. A trephine circle of about three-quarters of an inch is then removed 
near the middle of the portion exposed and the bone freely cut away all round this 
by means of strong bone forceps and various types of chipping and nibbling forceps. 
Some surgeons prefer to make the first opening by means of drills or burrs. The 
cutting away of the bone will be assisted greatly if preliminary saw cuts are made in 
@ criss-cross direction all over the area to be removed and extending down to the 
diploé. A large area of bone must be removed, as it is a great mistake to make a 
small decompression opening, but the edge of the bony opening should not come to 
within one-third of an inch of the scalp incision. Bleeding from the bone is con- 
trolled by means of Horsley’s bone wax and from the dura mater by underrunning 
the vessels with stitches. It must not be forgotten in trephining that the thickness 
of the skull varies enormously 1.. different situations, different patients and different 
diseases, and it is always uncertain how thick it will be in any case; care must 
therefore be taken not to injure the dura. Many attempts have been made to devise 
a mechanical instrument to replace the trephine; burrs and drills have been devised 
driven by electric motors, by treadles and even kv water or air power, while large 
trephines of three or four inches in diameter have\ so been recommended. None of 
these instruments is in ‘universal use, and few of ‘em are regarded as satisfactory 
except by their inventors. In most cases the dur, mater will be opened, as this is 
essential if the brain is to be explored or if reliel >f intracranial tension is to be 
obtained, while at the end of the operation no atten ,t should be made to suture the 
dura, as this is usually impossible and a new membrane is rapidly formed ; drainage 
should never be employed. It is not as a rule necessary to ligature vessels in the 
scalp, as the stitches will control them. 

(b) The Cutting of a Bone Flap. If it is desired to open the skull by cutting 
the bone in such a way that it can be replaced, the procedure is different. The 
site is selected and the scalp flap marked out in the same way. It should be 
of a large size with a narrow pedicle hinging at its lower border. The incision 
having been made, the flap is not, however, turned down as in the preceding 
operation, except that it is separated from the bone for about three-quarters of 
an inch all round the line of the incision. Four or more small holes in the form 
of a square are then made with a drill followed by a burr and placed at 
the angles of the square of bone which it is intended to remove. These four holes 
will then be joined together by cutting the bone through on three sides of the square, 
the fourth side of the square, that which lies beneath the pedicle of the flap, not being 
cut completely through as it cannot be reached. 
The three cuts joining these three trephine holes 
may be made with an electric circular saw or an 
ordinary saw or de Martel’s electric drill, in which 
case the sawing must not be carried right through 
the bone or the dura will be injured. The saw 
cuts may be finished off with a mallet and chisel, 
but we do not regard this as a safe proceeding 
owing to the concussion it may produce. A 
useful method of making these cuts is to employ 
a Gigli’s wire saw to cut the inner table, and an 
ordinary saw to cut the outer table, or the whole 
proceeding may be done with the Gigli’s saw. The 
Gigli’s wire saw must be passed from one trephine 
hole to the other through its guide, the guide 
being left in position while the sawing is per- 
formed, to protect the dura mater and brain. 
Three sides of the bone square having been cut, © - 
the fourth side of the square may be cut through Fia. 25. The result of a badly 
partially with Gigli’s saw and is then broken performed subtemporal de- 
across by turning the scalp and bone flap down compression. ae one a 
together. These saw-cuts should be sloped in been removed too far forwa 

so that the bulge has en- 
such a way as to produce a bevelled edge that the croached on the face and 
bone when replaced may not tend to fall into the orbit. 
skull. This cutting of a bone flap is a severe 
procedure, and in some cases it is wise to defer the remainder of the operation till 
another day. The dura mater is opened and the necessary procedures conducted 
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inside. At the end of the operation the skull is closed by replacing the scalp flap and 
attached bone, though it is wise to remove a small part of the bone in order to leave 
a amall decompression opening. If the lesion inside the skull is such that the bone 
should not be replaced it may be stripped off the scalp flap before the latter is sutured. 

Souttar has introduced a machine for opening the skull which cuts out 
pieces of bone of circular form of the required size by means of a pivoted lever carrying 
a lathe tool, the lever revolving upon an expanding mandrel fixed in the skull at 
the beginning of the operation. It is by no means as easy to use as it appears. 

Another method sometimes employed is the use of a small circular saw driven 
electrically (the skull plough). 

All operations upon the skull and brain are best conducted under a more or less 
continuous stream of warm saline, as it is important to prevent the brain from 
becoming dry. The brain when exposed may be examined by gentle palpation with 
the finger, while transparent glass retractors should be employed to press it away 
from the skull round the opening, so that the brain substance for some little distance 
can be seen through them. If necessary, incisions may be made into the brain for 
some depth with a sharp knife to explore the deeper portions. Bleeding from the 
small veins on the surface of the brain is best controlled either by the application 
of a muscle graft or underrunning with silk ligatures. For the deeper parts of the 
brain gentle pressure with gauze soaked in warm saline should be employed. 

A suction apparatus will often be of the greatest use. 

After operations upon the brain a firm dressing should be put on and the patient 
nursed with his head slightly raised. Urotropin should be given by the mouth. 
Morphia is to be avoided studiously, especially in cerebellar cases, as it is liable to 
cause respiratory failure. 

Although they appear to unite strongly, bone flaps do not unite by bony union 
when replaced. An X-ray film months after replacement shows no signs of bony 
union having occurred. 

Cerebellar Operations. The methods of opening the posterior fossa of the 
skull and exposing the cerebellum are different and more difficult. Though it is 
safer to confine the opening in the bone to the area below the lateral sinus, it is 
possible with care to remove the bone over and above the sinus, too; it is always 
necessary to remove the bone on both sides of the posterior fossa. The patient is 
placed on his side with the shoulders raised and his head flexed, while some surgeons 
employ a semi-prone position, again keeping the head well flexed. An incision is 
made down the midline of the neck from the external occipital protuberance for four 
or five inches, while from the same bony point a curved incision is made on either side 
running out along the superior curved occipital line to the neighbourhood of the base 
of the mastoid process (Cushing’s T incision). The vertical limb of,the incision can 
be dispensed with so that a curved flap is made. Recently these cerebellar exposures 
have been done by means of (a) one long vertical incision, and (b) an 1-shaped 
incision. Either of these give an excellent exposure with little bleeding. The 
incision is deepened down to the bone and the thick groups of muscles detached from 
the occipital portions of the skull until the base of the skull, the posterior margin 
of the foramen magnum, and the posterior part of the atlas vertebra are well exposed. 
These muscles if possible should be detached in two separate layers so that two 
coverings of soft tissues can be sutured at the end of the operation. In clearing the 
muscles in the mastoid region, large emissary veins may be encountered and damaged, 
and the profuse hemorrhage to which they give rise is best controlled by bone wax. 
The process of detaching these big groups of nuchal muscles is difficult and liable to 
give rise to severe hemorrhage. When the bone is freely exposed the posterior fossa 
is opened with a small trephine having a long extension handle, it being remembered 
that the bone will be very thin here. The opening is then enlarged by cutting the 
bone away in all directions, coming upwards and forwards as near the lateral sinus 
as is safe, and in a downward direction by cutting away the posterior margin of the 
foramen magnum. Above all, the bone surrounding the foramen of the mastoid 
emissary vein must not be cut or cracked, or uncontrollable hemorrhage from the 
vein may occur. The dura mater is then freely opened and laid back. This will 
necessitate, in the midline, cutting and tying the occipital sinus. The cerebellum is 
then exposed and the necessary procedures performed. In the case of the fibro- 
matous tumours usually growing from the eighth nerve, this is the approach em- 
ployed, the cerebellum being gently drawn to one side; the tumour is then exposed 
and either curetted or sucked out from within its capsule. 
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Displacement of the cerebellum to one side is greatly assisted by (a) cutting the 
falx cerebelli, and (b) tapping the ventricle to diminish pressure. This is done by 
making a small opening in the skull about 1} inches above and 14 inches behind 
the external auditory meatus and directing the hollow needle towards the tip of the 
opposite auricle. 

Pituitary Fossa. The methods of approaching this portion of the skull are 
described on p. 52. 

The Middle Meningeal Artery. A description of the surface markings of this 
artery and the methods of exposing the vessel and tying it will be found in Vol I., 
Ch. X. 

The Gasserian Ganglion and Root of the Fifth Nerve. This operation is 
described in Vol. I., Ch. XII. 


CHAPTER III 
DISEASES AND INJURIES OF THE SPINE 


Surgical Anatomy. The spinal column in man forms a firm protecting case 
for the spinal cord as well as providing a central pillar for the rest of the skeleton, 
to which the ribs, the pelvic and pectoral girdles, the skull and many important 
muscles are attached. Between the individual vertebral bodies are placed the 
elastic intervertebral discs, and these provide buffers, which diminish shocks and 
jars as well as increasing the amount of movement permitted between the individual 
bones. Though the amount of movement permitted between each individual pair 
of vertebre is small, the cumulative effect of these movements is great, and the 
spinal column as a whole permits of considerable anteroposterior flexion and exten- 
sion, lateral flexion and rotation. The spinal column has certain natural curves. 
In the infant there is one long anteroposterior curve, concave forwards, but in the 
adult, and when the erect position is assumed, its shape becomes roughly that of an 
*“S,” the cervical and lumbar segments being convex forwards and the sacral and 
dorsal portions convex backwards. The portions of the spinal column most liable 
to injury are the sites where comparatively fixed and movable portions meet, 1.e., the 
dorsilumbar and cervicodorsal regions, while it must be remembered that the 
strength of the bones increases remarkably as we descend from the top to the bottom 
of the column. 

The identification of certain individual spinous processes is important. The 
vertebra prominens (seventh cervical spine) and the first dorsal spine can be felt 
easily ; whilst in the neck the bodies of the upper cervical vertebre can be felt at the 
back of the pharynx, and the cricoid cartilage lies at the level of the lower border 
of the sixth cervical body. The root of the scapular spine and the apex of the 
scapula correspond to the third and seventh dorsal spines (with the arm hanging by 
the side). The last rib runs back to the twelfth dorsal vertebra, the line joining 
the highest points of the iliac crests corresponding to the fourth lumbar spine, while 
the posterior superior iliac spines are at the level of the second sacral spine. 

The spinous processes and bodies are not all at the same level. The cervical and 
first three dorsal spinal processes are roughly opposite the lower borders of the 
corresponding bodies ; the fourth, fifth, sixth and seventh dorsal spines are opposite 
the bodies next below, the remaining dorsal spines are opposite the lower borders 
of the next vertebral body below, but the lumbar spines are exactly opposite the 
middle of the corresponding bodies. 

In examining a spinal case all movements, including flexion, extension and latera] 
flexion, must be examined and special attention paid to the question whether the 
spine is held rigidly in some abnormal posture; while inasmuch as many spinal 
deformities are secondary to conditions primarily affecting the thorax or lower 
limbs, these structures also must be carefully investigated. An excessive convexity 
forwards of a segment of the spine is known as lordosis, a convexity backwards as 
kyphosis, while a lateral bending is known as a scoliosis. 

The spinal cord lies within the vertebral canal and is surrounded by membranes 
which correspond to those surrounding the brain, the subarachnoid space being full 
of cerebrospinal fluid continuous with that round the brain and forming a similar 
water-bed. The dura mater, which corresponds only to the inner layer of the 
cranial dura, is attached to the bones only where the spinal and cranial membranes 
are continuous and where the spinal nerves pass out through the intervertebral 
foramina, and at this point these nerves receive a sheath from each of the membranes 
as they pass through the foramina, while the space between the dura and the bones 
is filled with fat and contains large venous sinuses. The dura ends opposite the 
upper border of the third piece of the sacrum, thus extending some distance below 
the spinal cord, which ends at the intervertebral disc between the first and second 
lumbar vertebre. It is this feature which permits lumbar puncture to be performed 
with impunity, while it must be remembered that in the case of injuries below the 
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first lumbar vertebra we are dealing with the nerves of the cauda equina and not 
with the spinal cord itself. 

The spinal cord is protected from injury and from the movements of the spine 
most completely. In all movements of the spinal column it lies midway between 
the points of chief compression and chief extension, so that it is unaffected, whilst 
the curves of the column, the elastic intervertebral discs and the water-bed which 
surrounds it and in which it is loosely hung, suspended by the ligamenta denticulata, 
serve to protect it from the effect of jars and vibrations. 

The cord is regarded as consisting of a number of segments, each of which gives off 
& pair of spinal nerves. These nerves pass outward from the spinal canal through 
the intervertebral foramina, but as the cord is much shorter than the spinal column 
each spinal segment is placed much higher than the spine of the correspondingly 
numbered vertebra, this discrepancy increasing as we pass down the column; 
thus the nerves run obliquely down the spinal canal to reach and pass out through 
their proper foramina, this obliquity also increasing, until below the second lumbar 
vertebra the cord has ended and the nerves run directly downwards within the 
dura to reach the lower lumbar and sacral foramina, this bundle of nerves constituting 
the caudaequina. A rough estimate of the correspondence of level of spinal segments 
and spinous processes may be obtained as follows :—In the cervical region the number 
of the spinal segment corresponding to a vertebral spine is obtained by adding 
‘““one”’ to the number of the vertebra ; in the upper thoracic region add “ two,” 
and in the lower thoracic region add “ three.” The lower three lumbar segments 
and the sacral segments all lie between the eleventh dorsal spinous process and the 
second lumbar process. 

The course of the fibres conveying motor and sensory impulses in the cord is 
described on page 2. The bulk of the spinal cord consists of long fibres, the bodies of 
nerve cells being also found in the grey matter. The most important groups of 
nerve cells, those which control the movements of the leg and arm, and certain 
reflex movements, such as the vesical, rectal, ejaculatory and patellar reflexes, are 
found in the cervical and lumbar enlargements. Surgical lesions affecting the 
spinal cord are usually bilateral, so that both sides of it are involved. They are 
rarely unijateral. Such a lesion may affect the cord, at a part where there are no 
nerve cells of importance. In this case only conducting fibres will be damaged, 
and all the signs and symptoms will be confined to parts of the body whose nerve 
supply leaves the cord below the injured segment. In other cases, where an important 
segment of the cord is actually itself damaged, not only will the fibres leading to the 
parts of the body below be involved, but important cells in that segment will be 
destroyed, so that the functions of the segment itself also will be interfered with. 
In other instances the cord itself will escape damage and the lesion be confined to 
the nerve roots after they have left it. Thus it will be seen that an injury to the 
spine may damage only conducting fibres and give rise to an upper motor neurone 
lesion, or it may destroy nerve cells or the actual nerve roots and thus cause a lower 
motor neurone lesion. For the full details of the anatomy, functions and lesions of 
the spinal cord, the reader must consult standard text-books on neurology. 


As in the case of injuries of the skull and brain, so here we shall find that 
the clinical features, prognosis and treatment of an injury of the spine depend 
almost entirely upon whether the spinal cord or nerve roots are involved or 
not, and upon how much they are damaged. It is also to a certain extent 
true that any form of bony injury may here also be associated with any form 
of cord injury, but in the case of the spine it will be found that the corre- 
spondence between the type of cord injury and of bone injury associated 
with it is considerably closer and more constant than in the case of the skull 
and brain. Inasmuch as they are by far the most important and colour the 
whole picture, we shall describe the injuries of the cord first. 


INJURIES OF THE SPINAL CORD 
Concussion of the Spinal Cord. It is by some authorities regarded as doubtful 
whether a condition of spinal concussion analogous to cerebral concussion 
ever occurs. There is, however, little doubt that a condition is occasionaily 
seen in which, following a severe injury or blow to the spine, a more or less 
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total loss of all its functions instantly ocours, such a loss being transient and 
recovery of function recurring within a day or two at most, This phenomenon 
is, however, very rare, and its pathology is probably not the same as that of 
cerebral concussion, as the spinal cord cannot be regarded as being under 
the same conditions of hydrostatic pressure, within a firm, enclosing bony 
box, as maintain in the case of the brain. It is probable, therefore, that the 
symptoms are due to minute extravasations of blood scattered throughout 
the cord, as the result of bruising, or perhaps to a transient anemia from 
vasomotor paralysis, or to oedema of the spinal medulla without any gross 
or visible damage. As such cases recover almost universally there is little 
opportunity of studying the post-mortem changes. 

The symptoms of this condition are total, or almost total, immediate 
arrest of all the functions of the cord below the part struck, in combination 
with a considerable degree of shock to the whole system. Where the loss of 
function is total the condition will resemble exactly at first a total transverse 
lesion of the cord, but it is more common to find that, though the motor 
functions are completely abolished, sensory function is only partially affected. 
In any case the reflexes are lost, while in some instances the arms are more 
severely affected than the legs. If the condition is a true concussion the 
spinal cord will recover its functions within a few hours or a day or two at 
most, the reflexes returning first, then the sensation, and finally the motor 
power. In the cervical region instantaneous death is occasionally caused, 
while the loss of function will affect all four limbs. If the injury is lower 
down, only the legs and sphincters will be affected, while priapism probably 
never occurs in this condition. So rarely is this condition seen that when the 
symptoms of a total transverse lesion of the cord are present at first there is 
Irttle chance of recovery occurring. Such a case occurred in the instance 
of an undergraduate who dived into shallow water in the River Cam and 
struck his head on the bottom ; he was pulled out with all four limbs com- 
pletely paralysed, but in the course of an hour or so the function completely 
returned and he was able to move arms and legs again, no permanent effects 
remaining. Thus it will be seen that for the first hour or two after such an 
injury it may be impossible to say for certain whether a total transverse lesion 
of the cord has occurred (see p. 96) or whether the condition is only one of spinal 
concussion, though unfortunately the chances are enormously against the 
latter condition being present. Partial lesions of the cord also may be 
accompanied by concussion, which at first increases their apparent severity. 

Treatment. The treatment must be that of a total transverse lesion of 
the cord, and therefore will consist in absolute rest in the prone position and 
local applications in the form of an ice-bag or evaporating lotion. A careful 
watch must be kept for any alteration in the physical signs in the nervous 
system, and twenty-four hours’ observation certainly will show whether the 
condition is simply a concussion or something far more serious. Skilled 
nursing and attention to the bladder and bowels will be required. 

Spinal Hemorrhage. Although 2 spontaneous spinal hemorrhage occurs 
occasionally (especially in patients under twenty), the majority of cases in 
which hemorrhage into the spine occurs are due to injury ; and, conversely, 
the majority of injuries to the spinal cord will be accompanied by a certain 
degree of intraspinous bleeding. Such a hemorrhage will occur either into 
the substance of the cord (hematomyelia) or outside the cord into the 
subarachnoid space (heematorrachis). 


(a) Extramedullary Heemorrhage (Heematorrachis), This is the legs 
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frequent variety of the two, and is usually accompanied by sprains or local 
fractures of the spinal column. The blood is effused sometimes between the 
bone and the dura, but more commonly in the subdural space, and the 
condition is seen nearly always in the cervical region. There are no signs of 
a gross fracture of the spine or of a fracture-dislocation with displacement 
(see p. 107), but the symptoms point at first entirely to irritation of nerve 
roots, 7.e., pain radiating along the course of the roots, hyperesthesia in the 
areas supplied by them, and muscular cramps and spasms in the muscles 
which they supply. There is no paralysis at first, but this comes on gradually 
later, when the blood has collected in sufficient quantity to produce pressure 
upon the cord or severe pressure upon the nerve roots. In the cervical region, 
which is the commonest situation, the arms are affected first, and more than 
the legs, the arm paralysis being of the lower motor neurone type, with 
flaccid and atrophied muscles, while the leg paralysis is of the upper motor 
neurone type, with brisk knee jerks. In some cases blood trickles down 
within the dura and collects at a level considerably lower than the lesion, 
giving rise to a paralysis which gradually spreads from below upwards as 
the bleeding increases (gravitation paraplegia, Thorburn). In this condition 
there is no temperature and little shock; the cerebrospinal fluid contains 
blood, while the signs of spinal irritation are more marked, and the paralysis 
comes on much more slowly than in the next condition. 

Treatment. The treatment is that of a total transverse lesion (see p. 98). 
Ice may be applied to the spine, and coagulin (hemoplastin) or adrenalin may 
be injected to try to stop the bleeding. If there is evidence of increasing 
pressure upon the cord, an effort may be made to withdraw the blood by a 
lumbar puncture, while occasionally laminectomy may be required to relieve 
pressure or pain. This is, however, rare. 

(6) Intramedullary Hemorrhage (Heematomyelia). A traumatic hemor- 
rhage into the substance of the cord is rather more common than the fore- 
going condition. It is hardly ever seen except in the cervical enlargement, and 
it is as a rule not associated with fractures or injuries of the spinal column, but 
occurs as the result of forcible accidental flexion of the neck, which stretches 
the spinal cord. The effused blood is not usually large in amount, and 
takes the form of one or two small clots in the grey matter amidst the anterior 
horn cells. Thus the grey matter is ploughed up to a small extent and certain 
nerve cells are lacerated and destroyed, while white matter probably will be 
to a certain extent compressed by the hemorrhage. If the hemorrhage is 
extensive it may burst into the subdural space or the central canal. 

Clinical Features. In this condition the symptoms are paralytic from 
the commencement, without preliminary pain and irritation. Following an 
accident which acutely flexes the neck, but does not usually produce a 
fracture, the patient suddenly becomes completely paralysed in all four limbs, 
though the signs of a complete lesion of the cord are absent. The paralysis 
of the arms is flaccid and due to the destruction of the anterior horn cells, 
while that in the legs is due to pressure upon the descending fibres, so that 
this will be of the upper motor neurone type. There probably will be 
a slight amount of pain and a slight rise of temperature. Thus the 
paralysis of the legs will be spastic, with brisk reflexes, while that of the arms 
will be flaccid, with absence of reflexes and marked muscular wasting. When 
the extravasation of blood is severe there will be sensory changes also in the 
legs, and these sensory changes are usually only temporary and consist of 
an anesthesia for temperature and pain; when the hemorrhage is near the 
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central canal there may be dissociation of sensations. There is nearly always 
retention of urine and priapism, while in certain cases, where the ciliospinal 
cantre in the cervical cord is involved, there will be marked contraction of the 
pupil. If the hemorrhage is very extensive, the cord may be practically in 
a condition of total transverse division (see below), but this is rare. A consider- 
able degree of recovery usually follows in the course of a few weeks unless the 
damage is very extensive, and those parts whose paralysis is due to pressure 
only will probably recover completely. Thus recovery in the legs may be 
looked for, sensation returning before motor power, though it is possible that 
certain muscle groups may remain permanently spastic. On the other hand, 
those parts whose paralysis is due to destruction of nerve cells will not recover 
completely, so that permanent changes usually remain in the arms. It 
often happens that the centres controlling the flexor muscles of the arms and 
hands remain unaffected or recover satisfactorily, while the extensor muscles 
are flaccid and paralysed. The patient then lies in bed in a very characteristic 
attitude, with his elbows, wrist and fingers flexed and both hands drawn up 
to his chin. In the cervical region it occasionally happens that death occurs 
rapidly from respiratory paralysis, while in many cases secondary spinal 
degenerations follow upon the condition later on. 

Treatment. Operative treatment in the form of laminectomy is here 
definitely contra-indicated, as it can do no good. Treatment consists in 
absolute rest with great attention to the nursing, the bladder and the bowels, 
while later orthopsedic measures may be required to relieve any paralytic or 
spastic phenomena which may persist. 

Total Transverse Lesion of the Cord. Unfortunately complete lesions 
of the spinal cord are far more common than partial ones, and as there is 
no evidence that portions of the spinal cord which are completely crushed or 
torn can undergo any regeneration whatsoever, such a lesion must be regarded 
as irremediable ; there is thus no further prospect of conduction of nerve 
impulses up or down the cord across the damaged portion, though the lower, 
isolated segment of the cord still may preserve many important reflex 
functions. The causes of a complete transverse lesion are many. A complete 
dislocation of the spine or a fracture-dislocation almost invariably causes it, 
and even if the crushing of the cord is only instantaneous and the bones are 
immediately reduced or move back into place spontaneously, irreparable 
damage is done. Stabs and gunshot wounds also will produce this lesion, 
while cases have occurred in connection with gunshot wounds where, although 
there was no evidence that the bullet had entered the canal or driven bone 
fragments in upon the cord, the cord in the neighbourhood of the wound 
had degenerated into a soft, pultaceous material without any conducting 
power. Complete transverse lesions of the cord also are seen occasionally in 
the later stages of spinal tumour, or in connection with other forms of pressure 
upon the cord. In the case of injuries of the spinal column a transverse lesion 
is most commonly produced by the actual displacement of the bones crushing 
the cord, but it is occasionally the result of a heemorrhage (see p. 95) or, at a 
later date, of the pressure of an inflammatory exudate. Later still the forma- 
tion of callus or of adhesions within the meninges may be responsible for it. 
The results of a division of the spinal cord, either partial or complete, are 
spoken of as paraplegia. 

Clinical Features. These depend entirely upon the level of the lesion, In 
the case of an injury to the spine the site of the bone injury will usually 
determine the level of the cord lesion, with the possible exception of a gravita- 
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tion paraplegia (see p. 95), and an examination of the bones of the spine 
must in such a case be made with great pare. The symptoms of this lesion 
where one segment of the cord is completely destroyed are due partly to 
injury to nerve cells, and possibly to nerve roots at the actual site of the 
lesion, but chiefly to the fact that the whole of the cord below the lesion 
is completely isolated from the brain. This first group of symptoms con- 
sists of immediate flaccid paralysis of the muscles supplied by the injured 
segment, with disappearance of reflexes and marked atrophy and reaction 
of degeneration, while a narrow zone of hypermsthesia, accompanied by 
tingling, formication or girdle pains, due to irritation of nerve roots at 
the site of the lesion and associated with radiating pains, may be present ; 
any reflex phenomena in which the damaged segment is concerned will also 
disappear. The signs due to interference with the conduction of the cord 
are an immediate total paralysis and complete anssthesia below the level of 
the lesion. Thus there is an immediate flaccid paralysis of all the muscles 
whose nerve supply emerges below the injury ; their wasting is not marked, 
nor is there any reaction of degeneration, and it is only after an interval 
when secondary degenerations have occurred in the cord in the anterolateral 
columns that the muscles become rigid and contracted and the knee jerks 
may return or become increased. This onset of rigidity may be accompanied 
by violent muscle jerkings and cramps. If the lesion of the cord is complete, 
the paralysis will be complete and symmetrical in the two sides. The 
anesthesia below the lesion is complete to all forms of sensation, and com- 
mences immediately below the zone of hyperesthesia already described ; 
anastomosis between the various spinal sensory nerves will at times rather 
alter the level of the anzsthesia. All the reflexes, deep and superficial, are 
permanently lost, though occasionally after a few months the deep ones will 
reappear sometimes, and it must be remembered that the presence of marked 
septic infection in the patient’s system certainly will prevent this return of 
reflexes. Retention of urine, and usually retention of feces, the result of 
spasm of the bladder and rectal sphincters, are always present at first, and 
if the lesion is above the lumbar centres the bladder will become distended, 
with dribbling overflow, unless relieved by catheterisation (false incontinence). 
This is the result of the disappearance of voluntary control permitting the 
sphincters to pass into tonic contraction. After a time the tone of the bladder 
returns and the tonic action of the sphincter lessens, so that the bladder 
may commence to expel the urine forcibly at intervals without the patient 
knowing it. In many cases, after some months the so-called “ automatic 
bladder ” becomes fully established, in which, when the bladder becomes 
moderately full, or sometimes as the result of various stimuli, such as 
scratching the inside of the thigh, the viscus contracts automatically and 
expels its contents involuntarily and unconsciously. True incontinence will 
occur if the lesion is in or below the lumbar centres (see p. 98). Priapism, 
a condition where the penis is semi-erect, swollen and turgid as a result of 
vasomotor paralysis, is common, while there may be dilatation of sub- 
cutaneous vessels, local elevation of temperature and trophic lesions, both in 
the bladder, rectum and skin, the latter appearing especially over pressure 
points. In some cases the extremities are blue and cold, the skin dry, and the 
tissues cedematous. Grave complications very often set in in the form of 
hypostatic pneumonia, sloughing of the skin over the sacrum and back, 
constipation and tympanites, while cystitis is frequent and easily set up 
unless catheterisation is conducted with the greatest possible care. When 
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this ocours it is of an exceedingly virulent kind, and may be accompanied 
by hemorrhage, sloughing of the bladder mucous membrane, and septic 
pyelonephritis. Severe and agonising bladder spasms may occur, while 
the kidney infection is a very frequent cause of death. 

If on examination of the central nervous system any trace of any form of 
sensation can be found below the injury, or any muscle whose nerve of supply 
emerges below the injured spot is found to be unaffected, it, may be assumed 
that the damage to the cord is not a complete transverse lesion. 

Treatment. When the cord is completely divided no operation upon it 
will produce any benefit, and there is no hope of any return of its function. 
The treatment, therefore, consists in the prevention of complications and care- 
ful nursing, with attention to the bladder and the bowels (p. 883), and though 
some cases develop an automatic bladder and remain comparatively comfort- 
able and free from infection, the prognosis of all complete lesions is bad, 
and it is worse the higher the lesion. Death may occur early or late, and may 
be due to respiratory failure, chest complications, severe bedsores and 
sloughing of the buttocks, with septic absorption, and most commonly to 
infective bladder and kidney conditions, frequently accompanied by the 
formation of stones (see also pp. 834, 870). 

There is little doubt that if a permanent suprapubic drainage is done in 
these cases quite early before infection of the bladder sets in or as soon as it 
has done so, infection of the kidneys may be prevented and life be prolonged 
for a very long time. 


Spinal Injuries at Different Levels. 


(A) Lumbo-Sacral. The spinal cord coming to an end in the upper lumbar 
region at the lower border of the first lumbar body, an injury in the lumbo- 
sacral region will involve, not the cord itself, but the nerves of the cauda 
equina. In this situation lesions are found not uncommonly which involve 
either the whole cauda equina or, more commonly, only parts of it, and the 
symptoms will depend upon the extent and level of the nerves damaged, 
Usually all the muscles in the legs are paralysed except those supplied by 
the anterior crural, obturator and superior gluteal nerves, the paralysis being 
of a lower motor neurone type, and the perineal and penile muscles may also 
be involved. There is no priapism, but there is a large anesthetic area, which 
involves the greater part of the legs, except the portions supplied by the 
anterior crural and external cutaneous nerves, while the penis, scrotum, peri- 
neum and lower portion of the buttocks will also be insensitive. The bladder 
and rectum may be affected in the way already described on p. 97, but in this 
instance it is more common to find true incontinence of both functions, 
true incontinence of the bladder meaning that its sphincter is paralysed and 
the urine flows out of the bladder as fast as it flows in, so that the organ 
is always empty. Lesions of the cauda equina are often incomplete and 
asymmetrical ; if the lesion is below the fourth lumbar segment the knee 
jerk may not be affected. 

Treatment. In this case the risk to life is considerably less than in other 
spinal lesions, but the liability to bladder infections is still present. As we 
are dealing here with what are really peripheral nerves and not the spinal 
cord, recovery with regeneration is possible, and if there is evidence of any of 
the nerve roots being completely divided, operation should be undertaken to 
suture them. Laminectomy is performed in the way described on p. 148, the 
dura opened, the roots identified and sutured. 
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Conus Medullaris. A heavy fall in the sitting position occasionally will 
produce a lesion of the conus medullaris, in which there is anesthesia over a 
saddle-shaped area of the buttocks, the top of the thighs, perineum and 
scrotum, and also in the urethra and anal canal, the third and fourth sacral 
nerves being affected. The legs are weak, but not definitely paralysed, but 
there is paralysis of the bladder and rectal sphincters. There will be no 
anal reflex, while the levatores ani are paralysed. Testicular sensation is 
unaffected. 

(B) Dorsi-Lumbar Region. When the lesion is slightly higher and in the 
neighbourhood of the eleventh and twelfth dorsal and first lumbar vertebree 
(a common situation), there will be complete paralysis of all the muscles of 
both legs and the muscles connecting them with the trunk, while there is 
complete ansesthesia of the legs, buttock, perineum and infra-umbilical region 
of the abdomen, the whole of the lumbosacral plexus being involved. 
Here again there will be paralysis of the bladder and rectal sphincters, so 
that true incontinence of urine, with an empty bladder and without any 
retention and incontinence of feeces, will occur; priapism will be absent. 
The prognosis here is fairly good, though the usual liability to bedsores and 
urinary infections will be present. The abdominal muscles are unaffected, 
so that coughing is possible and pneumonia less likely, while distension and 
constipation will be much less marked than in the case of higher lesions, and 
respiration will not be affected at all. The level of the tenth or eleventh 
dorsal vertebra is a very favourite site for injuries to the spine. 

(C) Thoracic Region. In the thoracic region from the second to the eleventh 
vertebre there is complete anzsthesia and paralysis below the level of the 
lesion, the anesthesia running horizontally round the body and not obliquely, 
being absolute and ending above in a narrow zone of hyperesthesia, which 
feels to the patient like a tight, painful girdle. As well as involving the legs, 
the paralysis will now include the flat abdominal muscles and some of the 
intercostal muscles; thus respiration is to some extent hindered and the 
patient is unable to cough, this bringing with it a considerable liability to 
hypostatic pneumonia, while the patient being unable to strain in order to 
expel flatus or feces, constipation and tympanites with distension are marked, 
and this meteorism will further hinder respiration; the fact that the ribs cannot 
be steadied by the intercostal muscles renders the action of the diaphragm 
less efficient. There will be retention of urine, followed by dribbling incon- 
tinence, and leading later in some cases to an automatic bladder (p. 883). The 
liability to pneumonia, bladder and kidney infections and bedsores is great, 
while in some cases an ascending myelitis will setin. Inthe rare event of none 
of these complications occurring, such a patient may live for many years. 

(D) Cervico-Dorsal Region. Here similar phenomena are present, while 
the anesthesia will involve more or less the whole of the trunk, and the 
hyperesthesia may spread on to the arms. Respiration is even more 
embarrassed, as it can be performed only by the accessory muscles and the 
hampered diaphragm ; thus bronchitis and pneumonia are fatal and common. 

If the lesion is confined to the first dorsal segment, there will be ocular 
changes depending on sympathetic paralysis, anesthesia to the top of the 
chest and down the distribution of the ulnar nerve, while the patient lies with 
the arms slightly abducted at the shoulder, and flexed at the elbow, the 
forearms pronated and the fingers bent. 

If the stath cervical segment alone is injured there are similar sympathetic 
changes, but rather a more extensive loss of sensation, and the patient lies 
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again with his arms abducted and rotated outwards at the shoulder, the 
elbows and fingers more sharply flexed, but the hands supinated. Priapism 
is common in these lesions, and death almost invariably occurs within a few 
weeks from respiratory complications. 

(E) Cervical Region. Complete lesions of the upper four cervical segments 
lead to death, either instantaneously or within a few seconds, as they result 
in total paralysis of the phrenic nerves and immediate stoppage of respira- 
tion. This is the cause of death when hanging is performed by a skilled 
executioner. 

In lesions immediately below the fifth cervical segment, both arms and legs 
are paralysed and completely anesthetic. Sensation on the trunk remains 
unaffected above the second intercostal space in the distribution of the supra- 
clavicular nerves, which come from the third and fourth cervical segments. 
Paralysis of the sympathetic will be present and give rise to contraction of the 
pupil, narrowing of the palpebral fissure, recession of the eyeball within the 
orbit and dryness of the skin. In this case respiration is carried on entirely by 
the diaphragm and only with difficulty. Hiccough is sometimes seen, and 
there will be retention of urine followed by dribbling incontinence. Priapism 
is very common, whilst the pulse often will be very slow from paralysis of 
the sympathetic cardio-accelerator fibres, and the temperature sometimes very 
high. In all these cervical cases the patient usually dies within two or 
three days, sometimes with hyperpyrexia and sometimes from respiratory 
embarrassment and complications. 

Incomplete Divisions of the Cord. These are not uncommon and include 
such conditions as partial lacerations, bruises and injuries to the nerve 
roots. Hsmorrhage into or outside the cord is also present usually, while 
some minor form of damage to the bones of the vertebral column will be found 
In most of these cases the signs and symptoms for the first few hours or days 
are exactly those of a total transverse lesion, there being a large element of 
shock present, and it is only after an interval that a partial return of 
function will prove that the division is incomplete. 

Thus there will be complete flaccid paralysis, complete anesthesia, complete 
loss of all reflexes and retention of urine, and it is only after some days’ observa- 
tion that signs of partially returning function will give a clue to the diagnosis. 
If immediately after the accident there is any trace of reflexes, motor power, 
sensation, or any asymmetry between the two sides of the body with respect 
to these conditions, we can feel quite certain that the lesion is not total. 
The reappearance of some degree of sensation or motion, of a deep reflex 
or an extensor plantar response is the signal that the lesion is not complete, 
and in such a case, after a slow and gradual improvement, lasting many months, 
the condition will become stationary and the patient will be left permanently 
in an incompletely paralysed condition, the extent of which will depend 
upon the severity of the damage. As a rule, in the final stage the loss of 
motor function is more marked than that of sensation, and the distal parts 
of the limbs are more affected than the proximal. Spasticity probably will 
set in with increased knee jerks, while such sensory phenomena as persist 
may be either of the nature of an anwsthesia or a hypermsthesia. Similarly, 
after the concussion has passed off, retention of urine or of feeces and priapism - 
will not always persist, while in some cases sensation in the bladder or rectum 
may be present, though the patient has lost control of the power of emptying 
these: organs. 

In the rare cases where nerve roots alone are damaged there will be motor 


INCOMPLETE LESIONS OF THE CORD 101 


paralysis of various muscle groups, according to the nerve roots injured, and 
of the lower motor neurone type. Twitchings and cramps are not seen, but 
in addition to anesthesia there probably will be tingling, formication and 
radiating pains. 

Hemisection of the Cord. Occasionally as the result of bullet wounds 
a lesion is seen which appears completely to destroy one lateral half of the 
cord, and in this case the so-called Brown-Séquard syndrome occurs, namely : 

1. On the side of the lesion there will be complete motor paralysis of the 
legs of the upper motor neurone type, with brisk knee jerks, and an 
extensor plantar reflex, tending to become spastic, while there will be loss 
on this side of the sensations of vibration, joint position, and partly of light 
touch. 

2. On the side opposite to the lesion there is loss of cutaneous sensation 
to temperature and pain and partially to touch, but no paralysis whatever. 

Treatment. In a partial lesion of the cord the prognosis as to life is far 
better than in a total lesion, for although bedsores, chest complications and 
urinary infections occur, they are far less common and less virulent. If 
one-half of the cord, or even a few isolated fibres, are intact, they will be 
sufficient, in some cases, to preserve the bladder function. 

A certain varying amount of recovery of function will occur during the 
first few months after the injury, although some permanent changes are 
bound to remain. The first signs of recovery are usually return of the knee 
jerks, the onset of spasticity, return of sensation to touch in the sacral nerves, 
and finally the onset of voluntary movement again in the flexor muscles, 
this first being seen in the flexors of the toes. 

The treatment in general is the same as that of a total lesion (see also p. 98), 
but in some cases of partial lesion a laminectomy may be beneficial. This 
is so only when there appears to be pressure upon the cord, due either to 
displaced fragments of bone, foreign bodies, hemorrhage or inflammatory 
products. Laminectomy also may be considered occasionally where the 
lesion appears to involve nerve roots. For its performance, see p. 148. 
The question of operation upon injuries of the spine is always a difficult one ; 
we must repeat that no completely crushed or damaged portion of spinal cord 
will ever regain its function whatever treatment is adopted ; any procedure, 
such as suture, 18 therefore out of the question in the cord itself. 

The indications for and against laminectomy in injury of the spinal cord 
therefore may be taken as follows :— 

(a) In concussion—never. 

(5) In a total transverse lesion—never, except with the one object of 
relieving pain due to pressure upon nerve roots, which is very rare. 

(c) In partial lesions. Here it must be remembered that for some hours or 
days it probably will be impossible to say which of the three conditions, 
concussion, total division, or partial division, is present, and there should 
be, therefore, no question of laminectomy until this question is settled. The 
operation may then be undertaken :— 

1. Where the neural arch, lamina or other part of the bone appears to be 
driven in upon the cord. 

2. In lesions below the first lumbar vertebra, for here we shall be dealing 
with the cauda equina and not the spinal cord itself. 

3. Where the symptoms come on or appear to increase some hours or days 
after the accident, for here there may be pressure due to hemorrhage or 
inflammatory products. If, however, a transverse myelitis is present, opera- 
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tion can be of no help. At a later date still, after eome weeks or months, if 
symptoms of irritation or paraplegia supervene, they are due probably to 
scar tissue, callus formation, or local accumulations of cerebrospinal fluid 
(see p. 139), and in this case operation probably will be of great benefit. 

4, In penetrating wounds; here the operation is done chiefly with a view 
to removing damaged tissue, bone fragments, etc., and diminishing the 
likelihood of septic infection. 

5. Occasionally in cervical dislocations, if the patient is fit for an operation, 
and where the cord does not appear to be completely crushed. 

Spinal Meningitis. Though sometimes this arises as a complication following 
a spinal injury, it is more commonly due to independent disease and will 
be described, therefore, on p. 138. 

Spinal Myelitis. This is also more common as the result of disease, though 
it is not infrequently seen after an injury. For its description see p. 138. 

Traumatic Spinal Neurasthenia (‘‘ Railway Spine ’’). This is a condition 
which is seen in persons who have been in railway and motor accidents and also 
in men who are engaged in heavy occupations, such as miners or navvies, who 
have met with similar severe accidents. There usually will be a history of 
some minor degree of trauma to the spine, but only of the nature of a bruise 
or sprain and practically never as severe as a fracture, while in some cases the 
injury has never been directed to the vertebral column at all, but to some 
limb or other part of the body altogether. There are no, or few, symptoms 
immediately after the accident, but some weeks later features set in which 
appear to be more cerebral than spinal. The condition is seldom seen in 
passengers who are grossly injured in any way, or in the employees of the 
railway company, and it usually leads to claims for compensation and law 
suits. The probable reason why railway accidents especially lead to it is that 
the shock is great and unexpected, while terror and mental disturbance are 
marked at the time of the accident, and very violent forces are at work. 

Clinical Features. In most cases the signs and symptoms produced are 
those of neurasthenia. At the time of the accident the patient is usually 
thrown from side to side and bruised or shocked, but he is not usually un- 
conscious and never severely damaged. In a few hours or days he complains 
of backache or headache and of feeling weak and nervous, and finally he 
finds he has to give up his work or business altogether. A host of subjective 
symptoms develop, such as weakness, nervousness, sleeplessness, bad dreams, 
lack of concentration, irritability, giddiness, fulness in the head, noises in the 
ears. He usually has loss of memory except for the details of the accident. 
There is frequently loss of sexual power and irritability of the bladder, while 
he states that his back is painful and tender at certain spots. Formication, 
tingling and burning sensations are marked, but indefinite in situation, while 
the pulse may be weak, the temperature subnormal and the patient lose weight. 
There are no physical signs to be detected in the nervous system. Mental 
excitement and exertion usually make all the symptoms worse, but the 
satisfactory settlement of a claim for damages in his favour produces a marked 
improvement, which may be due to the removal of mental anxiety and excite- 
ment. In many cases the condition is perfectly genuine neurasthenia, though 
it is always difficult to exclude the possibility of malingering. Though the 
condition is usually chronic and persists for weeks and months, it is 
occasionally seen in an acute form immediately after the accident, the patient 
lying prostrate and unable to move, in a semiconscious state. It will be 
seen thus that in many ways it closely resembles “ shell shock.” 
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Treatment. This consists in general tonic treatment of the type usually 
adopted for neurasthenia, though it should be preceded by rest for a consider- 
able time. Bromides should be given in reason and local applications up to a 
certain point, but they must not be persisted in sufficiently to fix the patient’s 
mind upon the local condition. Very little improvement is usually seen to 
aa compensation claims are favourably settled and litigation has 
ceased, 
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Injuries of the vertebral column fall into two main groups :— 

(a2) Partial lesions, where the continuity of the column as a whole is not 
interfered with. These injuries consist of sprains, twists, partial or complete 
dislocations of individual articular processes, and compression fractures of 
the vertebral bodies, neural arches and spinous and transverse processes. In 
these instances damage to the cord is slight or absent. 

(b) Complete lesions, which are total dislocations and fracture-disloca- 
tions. Here the column as a whole is broken across and the cord is always 
severely damaged. In these lesions the upper segment of the spine is always 
displaced forwards, while it will be found that fracture-dislocations are 
most common in the dorsal region, fractures in the lumbar region, and sprains 
and dislocations in the cervical region. 

Sprains. These are very common and are the result of sudden steetaling 
of the ligaments and muscles round the spine. There will be no effect upon 
the spinal cord’unless the ligamenta flava are damaged, in which case the 
extravasation of blood produced sometimes will pass in between the dura and 
the bones and give rise to pressure upon the cord. Nerve roots passing out 
in the neighbourhood of the sprain sometimes will be dumaged or stretched. 
These sprains are most commonly seen in the cervical and lumbar regions, 
which are the most mobile parts of the spine. In such a sprain there will be 
marked pain and tenderness over the damaged spot, with a little swelling and 
bruising. All movement is painful and any movement which tends to stgetch 
the damaged muscle or ligament is excruciating, and the spine is therefore 
held rigidly at rest, the muscles on both sides being tightly contracted. 
Active or passive movements which stretch the injured structure are 
equally, painful, while movements which tend to relax the damaged structure 
are painless if passive, but painful if active and the injured structure is a 
muscle. An X-ray plate will show no changes in the bones at all. Very 
occasionally infection of the damaged tissue will set in, and it may spread so as 
to involve the cord and meninges, while tuberculous caries appears to be set 
up sometimes as a result of such injuries in patients with a predisposition 
thereto. 

In the cervical region forcible flexion or extension of the head is usually 
the cause. The pain.is severe and the head cannot be moved, while it is often 
held firmly in a position of torticollis (see p. 389). The maximum point of 
tenderness will indicate the site of the damaged structure. 

In the lumbar region severe sprains occur as the result of lifting strains 
and railway accidents. The back is held absolutely rigid and the patient 
cannot stoop or turn without pain, the symptoms closely Penemibuns those of 
acute lumbago. 

Sacroiliac strain is the name given to a condition usually seen in women, 
where there is severe pain in the neighbourhood of the sacroiliac joint, worse 
after walking or standing, but unaccompanied by any signs suggestive of an 
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inflammatory affection of the joint. It is relieved by manipulations to relax 
the strain on the joint and by apparatus to support it. 

Fractures and dislocations may be excluded in these injuries by there being 
no alteration in the bony points, no deformity of the spine as a whole, by 
the fact that minor degrees of passive movements, though painful, are possible, 
and by the X-ray appearances. 

Treatment. The patient should be kept absolutely at rest in bed, with hot 
fomentations locally and salicylates to relieve the pain. If the injury is in 
the cervical region a light extension should be applied to the head. In four 
or five days, after the acute pain has passed off, massage and passive move- 
ments may be practised, but there should be no active movements until the 
passive ones are quite painless. These sprains, unless carefully treated, are 
liable to lead to prolonged disablement, the patient complaining of chronic 
pain and weakness in the back, so that in severe cases quite six or eight weeks’ 
rest in bed may be needed. Com- 
plications in the form of paraplegia 
from pressure or the onset of infec~ 
tion in the muscles or the meninges 
must be watched for. 

Fractures of the Spine. Fractures 
of the spine may be due to :— 

(a) Direct violence, such as a blow 
on the back, a gunshot wound, or a 
fall over a projecting body, such as 
a wall or bench. These fractures 
are rare. The injury will occur at 
the point struck and probably will 
involve the posterior parts of the 
vertebree. 

(6) To indirect violence, where 
they are the result of forcible flexion 
of the spine, caused by such acci- 
dents as falling downwards on the 
Fic. 26. Fracture of-the body of the third peed) Oe, nee enatow, wet 

se Doe ene the dropping of heavy weights upon 

ene Merrett the shoulders or head, riding acci-~ 

dents, or in the case of people being driven in a vehicle under a bridge 

and getting caught between the arch and their conveyance. These frac~ 

tures usually occur in the cervical or dorsal regions, and in the latter case 

are frequently accompanied by a fractured sternum. Such a fracture may be 

either complete, where the spinal column breaks right across, or incomplete, 
and involve only the bodies or processes. 

(A) Incomplete Fractures. These are usually due to direct violence and 
consist of isolated fractures of the spinous processes, lamine, transverse 
processes and bodies. 

Fracture of the spinous processes is seen only in the dorsal region, and is 
accompanied by bruising of the overlying tissues, irregularity of the line of 
spines, and possibly crepitus and abnormal mobility of the spine concerned. 
Pain and tenderness are very great. Cases have been recorded where a 
spinous process has been driven in upon the cord and produced paraplegic 


symptoms. 
Fracture of the lamine is not uncommon, and frequently due to bullet 
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wounds, If only one lamina is broken, the signs and symptoms are confined 
to severe local pain and tenderness, while an X-ray will be required to 
demonstrate the fracture. In this case it is not likely that there will be any 
damage to the cord or nerve roots. When both lamins are fractured, displace- 
ment of the spinous process in the form of depression is probable, while 
crepitus can often be obtained’and the irregularity in the spine noted. In 
this case the arch very probably will be driven in and cause direct pressure 
upon the cord (assisted possibly by a surrounding hemorrhage), sufficient 
to give rise to paraplegic symptoms. 

Fractures of the transverse processes are not uncommon, and are due to 
direct violence ; they often occur while playing Rugby football. They are 





Fic. 27, Deformity and rigidity following a fracture of the upper dorsal spine. 


especially seen in the lumbar region, and give rise to great pain, tenderness 
and rigidity. They cannot be diagnosed for certain without an X-ray plate. 
It is possible that some of the cases of persistent pain in the back following 
injuries which were thought to be sprains are due to this fracture. 

Treatment. The treatment of these injuries consists in keeping the patient 
at rest in bed. An extension may be useful, and in the later stages massage 
will be required. If, however, there is evidence of pressure upon the cord, 
either from hemorrhage or from depressed fragments of bone, immediate 
laminectomy must be undertaken to relieve this pressure. 

Partial Fractures of the Bodies (Compression Fracture). This fracture is 
due to the crushing of the bodies of one or more vertebra, all other parts of 
the vertebre being unaffected and there being no lateral displacement. It 
is the result, therefore, of heavy falls upon the feet, buttocks or head. The 
lumbar or lower thoracic region is usually involved if the patient lands upon 
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his feet or buttocks, and if he selects his head to land upon, the lower cervical 
or upper dorsal may be crushed. The sternum is not infrequently fractured 
in association with this injury, and every case of fracture of the sternum 
should always suggest the possibility of a fractured spine. There is severe 
pain, tenderness and rigidity over the segment of the spine affected, with 
bruising and the projection of one or two spinous processes backwards at the 
damaged spot. It must be remembered that in the lumbar region such a 
projection may take the form merely of an obliteration of the normal lumbar 
concavity. The cord in this injury usually escapes damage, but nerves 
emerging in the neighbourhood may be injured, and other serious lesions in 
the head, limbs, or trunk are very often present. 

Treatment. An effort should be made to pull the column out in hyper- 
extension and take the pressure off the damaged bones by means of an 
extension applied, in the cervical region, to the head, with a small pillow 
placed beneath the neck, and in the lumbar region in the legs, with a pillow 
behind the loins. The patient will have to remain in bed for eight weeks at 
least, but should have massage and gentle passive movements after three 
weeks ; if, however, an adequate plaster of Paris jacket is applied in hyper- 
extension the patient may be allowed up to follow his occupation in the 
course of a few days. Very careful nursing will be required, as he must not be 
permitted to move or roll about, unless in a plaster jacket. For three months 
after he gets up he must wear the supporting jacket, or if he has been nursed 
in bed with pillows, must be fitted with a jacket of poroplastic felt or leather. 

(B) Complete Fractures. Complete fractures of the spinal column, in which 
the continuity of the whole spine is broken and displaced, unfortunately are 
common. As in nearly all these cases there is a fracture of one or more 
vertebre, together with a slipping of the whole spinal column above it, the 
injury is usually known as a fracture-dislocation, this being what is popularly 
described as a “ broken back.” A pure complete dislocation of the spine 
without any fracture is occasionally seen (see p. 109), but it is very rare, and 
in any case is difficult to distinguish clinically from the above condition. A 
fracture-dislocation may occur in any part of the spine, but is most common 
in the dorsal or dorsi-lumbar region, being especially frequent in the neighbour- 
hood of the fourth dorsal vertebra. . The fracture is due almost always to 
indirect violence, and is the result of forcible flexion of the spine as the result 
of falls on the head and shoulders, crushes, and the dropping of heavy weights 
upon men in a stooping position ; thus the fracture occurs at the point where 
the flexion is most acute. The damage is usually extensive, there being a 
complete bilateral dislocation of the articular processes, which are usually 
fractured as well except in the cervical region, whilst the ligaments are torn 
and the bodies of one or two vertebree are fractured in a direction which runs 
obliquely downwards and forwards; thus the upper half of the spine slides 
downwards and forwards upon the fractured bodies of the lower part. 
Impaction may be present, while in some instances the spinous or transverse 
processes also will be fractured. The spinal cord is crushed between the arch 
of the vertebra above the fracture and the posterior edge of the vertebra] 
body which is fractured. The displacement is sometimes partially reduced 
immediately by the bones spontaneously recoiling into position, but un- 
fortunately the cord is almost always irremediably crushed. The membranes 
are occasionally pierced by splinters of bone, while hemorrhage often will 
occur within or outside them. Not infrequently in dorsal fracture-dislocations 
there is also a fracture of the sternum. 
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Clinical Features. In addition to marked general shock, the local signs 
are usually obvious and consist of severe pain, swelling and bruising, with a 
noticeable angular deformity, the pain being both local and also referred 
along any crushed nerve roots. The patient must be moved very carefully 
indeed and must never be turned over. The back can be examined while he 
is lying flat, and in addition to the angular deformity there will be a 
prominence of one or more spinous processes, the most prominent one being 
that of the vertebra which is fractured, while the one above this can be felt 
to have slipped forwards. No attempts must be made to elicit movements 
or crepitus, but an X-ray plate should be taken, and always will show the 
lesion. The most important part in the diagnosis is an investigation of the 
state of the nervous system, and, unfortunately, it will be found nearly always 
that the signs and symptoms of a total transverse lesion of the cord, described 
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on p. 97, are present; conversely, when these symptoms are found, it is 
almost certain that a fracture-dislocation has occurred. In a few very lucky 
cases the signs and symptoms may be those of a partial lesion of the cord 
(see p. 100). The prognosis of such injuries is bad and depends entirely 
upon the amount of damage done to the cord and its situation. The mortality 
in all cases of fracture-dislocation is over 75 per cent., being due to respiratory 
failure in the high cervical cases, and in other cases to respiratory embarrass- 
ment and hypostatic pneumonia, bladder and kidney infection, bedsores, 
sloughing of the nates and septic absorption. In the case of very high up 
fracture-dislocations between the atlas and the axis, death is instantaneous 
from crushing of the medulla by the odontoid peg which is driven into it. 
Cases of fracture of the odontoid process are occasionally seen where the 
transverse ligament prevents any displacement, so that the cord is uninjured 
and the patient merely complains of great pain and stiffness in his neck, 
while an X-ray film will demonstrate the damaged peg. The greatest care must 
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be taken in such a case, for if the ligaments give way and the bone slips 
forwards instantaneous death will occur. This has happened in some such 
instances from softening of the transverse ligament, or as the result of 
injudicious movements months afterwards. 

Treatment. In the first-aid treatment of these cases, it is most important 
‘to keep the patient on his face'so as to keep the spine in a hyper-extended 
position and prevent any damage occurring to the spinal cord. Cases should 
be transported on a stretcher, lying face downwards, the head and shoulders 
being supported by a pillow or folded blanket. If the patient has to be 
turned over to get into this position, great care must be taken to turn the 
patient as a whole, in order to prevent twisting and shearing off of the 
spinal cord at the site of fracture, otherwise he is better transported as 
he lies. Throughout he must be handled most gently so as not to 
increase the damage to the cord and should be laid face down on a flat, 
firm bed consisting of a mattress over fracture-boards, the shoulders and 
hips being supported to keep the spinal column fixed in a hyper-extended 
position and so prevent further damage to the cord. Water beds may be 
required later on, but should be avoided at first, if possible, as they are not 
firm enough ; nor are spring mattresses suitable. Shock must receive appro- 
priate treatment, remembering that the anesthetic parts of the body may be 
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burnt easily by hot-water bottles, while it also must be remembered that it is 
quite likely that the patient will be suffering from other severe injuries in the 
head, abdomen or legs. In many cases the deformity rights itself when the 
patient is laid flat, but if this does not occur an attempt may be made to 
reduce it under an anesthetic by means of gentle traction in the long axis of 
the body, while a roller pillow is placed under the fracture. As an alternative 
method the patient can be slung in a hyper-extended position in a canvas sling, 
the shoulders and arms being supported on one table and the feet secured at a 
higher level. A plaster jacket is now applied, with the patient in this position 
of marked hyper-extension ; this jacket must fit accurately over the pelvis, 
be sufficiently high to support the shoulder girdle, and should be worn for at 
least three months. By these measures, patients who appear to have a hopeless 
transverse lesion of the cord will sometimes improve, presumably owing to 
the effects of the oedema and hemorrhage wearing off. Nursing of these cases 
is greatly facilitated, as the patient in a plaster jacket can be turned in bed. 
Reduction, however, should never be attempted in the cervical region nor if 
the injury to the spinal cord appears to be incomplete, for fear of increasing 
the damage. Operative treatment seldom holds out any prospect of improve- 
ment, its indications being discussed on p. 10]. In most cases the treatment 
consists in the relief of symptoms as they arise, and in most careful nursing. 
The patient should remain flat in bed, with the head low, and a nourishing and 
light diet. The skin of the back must be most.carefully looked after and the 
greatest care taken to avoid bedsores, a Pearson bed with a divided mattress 
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often being invaluable under the pelvis, so that the bedpan may be used without 
moving the patient. (For the treatment of bedsores, see Vol. I.,Ch. VII.) If 
he has to be turned, the body must be turned as a whole and not twisted from 
the pelvis. Attention to the bowels will be required, while the bladder also 
must be watched carefully. While incontinence is present catheterisation will 
be necessary, and the greatest care must be taken here in asepsis on account of 
the grave risks of infection. The penis must be washed most carefully and 
kept wrapped in a dry, sterile dressing, while only soft rubber catheters should 
be used, the catheters being carefully sterilised and urotropin and acid sodium 
phosphate administered. In order to avoid infection, some authorities urge 
that the bladder should be allowed to fill up and drain itself by overflow 
into sterile flasks, while some have urged that the bladder should be emptied 
by expressing its contents. Suprapubic cystotomy is advisable when com- 
plete retention is present, and then the bladder can be irrigated daily through 
the urethra. Inasmuch as the patient is anszsthetic, no anssthesia will be 
needed for the operation. If cystitis and septic infections of the kidney 
unfortunately should supervene, they should be treated by the methods 
described in Chapter XX. 

Dislocations of the Spine. Dislocations of the spine can occur only in the 
cervical region. Here the articular processes are able to slide upon each other 
comparatively easily as their surfaces are more or less horizontal, but in 
the other parts of the spine these articular surfaces are practically vertical, 
so that a dislocation cannot occur without the bones giving way. As in the 
case of fractures, dislocations may be complete or incomplete. 

(A) Complete Dislocations. Complete dislocations involve the articular 
processes of both sides of the column, so that the column as a whole has its 
continuity broken and marked displacement between the vertebral bodies 
occurs, while the intervertebral disc is separated. This accident is rare and 
is chiefly seen in the lower cervical region, where it is usually accompanied 
by a complete crushing of the cord. Occasionally it has occurred between 
the occiput and the atlas and between the atlas and the axis (see p. 128), 
where it is usually the result of hanging or lifting children by the head. 
Instant death frequently follows this condition. A complete bilateral dis- 
location is occasionally seen lower in the cervical spine, and here the lesion of 
the cord, though usually complete, may be partial occasionally owing to the 
large size of the cervical spinal canal. 

In all cases of complete double dislocation of the spine marked pain, 
tenderness and bruising are present, while there will be great rigidity, the 
head being held stiffly. There is no lateral displacement or lateral twisting, 
but a forward displacement of the upper segment of the column will be 
detected by examining either the spinous processes at the back or the bodies 
of the cervical vertebrae through the pharynx. 

(B) Incomplete Dislocations. Incomplete dislocations, or isolated disloca- 
tions of individual articular processes of one side of the column only, are 
more common. They also are chiefly seen in the cervical region, and especially 
between the fifth and sixth cervical vertebre. The dislocation is unilateral 
and is the result of forcible flexion and rotation of the head and neck, 
frequently caused by a fall upon the head. The articular process of the 
upper vertebra slips forward over the front edge of that of the lower vertebra 
and becomes caught there, so that it lies in front of the lower one without 
being able to slip back. Occasionally a less complete form of dislocation is 
seen where the upper process does not pass right to the front of the lower 
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one, but slides half over it and hitches there, poised as it were upon “a 
pinnacle. 

Clinical Features. Pain and tenderness are often less marked than in 
eases of simple sprain, as here the ligaments are completely torn and not 
stretched. The condition is frequently noticed only some time after the 
accident, when it will be found that the head is flexed to the opposite shoulder 
so that the ear on the dislocated side is raised, while the face is also turned to 
the opposite side. The transverse processes and bodies of the vertebra 
dislocated may be palpated in the neck or pharynx. The head is held rigidly 
in this position, which is that of an ordinary torticollis, except that the head 
is flexed in the opposite way, while attempted movements are painful and 
tenderness may be most marked on the side that is not dislocated, as the 
ligaments there are stretched and taut. The cord is always uninjured, but 
there may be tingling and radiating pains due to pressure upon or stretching 
of the nerve roots as they emerge. The bony points will be very difficult to 
palpate in a thick neck, but an X-ray plate always will show the displacement. 

Treatment. If possible, reduction should be attempted at once before 
adhesions are formed, which will tend to keep the vertebra in their displaced 
positions. An anssthetic is given, the body is fixed, and traction made upon 
the head and neck in a direction towards the dislocated side, so as to exaggerate 
the abnormal attitude. Forcible movement towards the opposite side, with 
rotation, is then made, and the dislocation probably will be reduced with a 
snap. In the partial cases, when the articular processes are poised upon each 
other, the condition usually reduces itself as soon as the patient is anesthetised. 
In old-standing cases reduction will be impossible, and then operation may 
be necessary to relieve pressure upon the nerve roots. In most cases of 
double complete dislocation treatment is of little avail as the cord is com- 
pletely damaged, but if the lesion of the cord appears to be a partial one, 
reduction of the dislocation by traction on the neck must be attempted 
carefully. This will be rendered easier by first overflexing the head. If 
this fails a laminectomy or attempt at reduction by means of an open opera- 
tion will be necessary. 

Penetrating Wounds of the Spine. These are really compound fractures 
of the spine, and being due to stabs or gunshot wounds, are common in war 
and rare in civil practice. They are frequently accompanied by injuries of 
the pleural and peritoneal cavities and their contained viscera, or of big 
vessels such as the vertebral artery. Here again the whole picture is concerned 
with the extent and nature of the damage to the cord, whilst there is also 
the added risk of infection setting in within the meninges. Partial lesions 
of the cord are far more common than in the case of ordinary fractures and 
fracture-dislocations of the spine. Thus the signs and symptoms of total 
transverse lesion, partial lesions or Brown-Séquard lesions will be present, 
while in other instances the cord will escape entirely and the damage be 
confined to the nerve roots or the cauda equina. In addition to this there 
may be a continual escape of cerebrospinal fluid if the dura is opened, which 
in itself may be serious or fatal, while a diffuse septic spinal meningitis is 
very likely to set in. Fractures of the bones will be present also, while it is 
not infrequent to find the cord compressed by depressed bony fragments or 
blood clot. 

Treatment. Operation is here the rule; the wound must be thoroughly 
explored and damaged tissues, fragments of bone and foreign bodies removed. 
Bony fragments driven in upon the cord, such as lamin and spinous processes, 
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must be elevated. If the dura is unopened no attempt must be made to 
open it, while any attempt at suture of the spinal cord itself is utterly useless. 
In the cauda equina, however, divided nerve trunks must be sutured after 
enlarging the wound. At the end of the operation the dura should be 
sutured and the wound closed, if possible, without drainage: the patient 
is kept for the next week in the prone position, with the head lowered to 
prevent escape of cerebrospinal fluid. Urotropin with acid sodium phosphate 
must be administered in large doses—t.e., grs. xv. t.d.s. p.c., and sulphanil- 
amides are of value. 

Traumatic Spondylitis. This is a condition which may follow upon cases 
of severe injury to the back. In most cases no fracture has been diagnosed 
at the time of the accident, but it is thought that generally the con- 
dition is the result of an unrecognised compression-fracture of the vertebral 
bodies, where excessive callus has been thrown out and softening has occurred 
both in the callus and the bones around the fracture, as the result of in- 
sufficient rest. Some time after the injury the patient begins to complain 
of pains in the back, body and legs, while a marked projection appears in 
the back, which may involve several vertebree, the projection being tender 
and the muscles hard and rigid on either side of it. The X-ray picture will 
show an alteration in the shape of the bones with an excessive formation of 
new bone. After a time the pain ceases, the softening stops and the vertebrae 
concerned become firmly fused together so that the particular segment of the 
spine is left deformed and in a state of bony ankylosis. The patient should be 
kept absolutely at rest in a hyper-extended position for about eight weeks, or 
until it is thought that bony ankylosis has occurred, and when he first gets up 
he should wear a supporting jacket. 

Kiimmell’s Disease. This disease, first described by Kiimmell, though 
sometimes also known as K6nig’s disease, consists in a delayed crumblihg or 
collapse of the bodies of one or more vertebra following an injury. It has 
been regarded as an atypical form of tuberculosis but is probably very much 
the same condition as the crumbling of bone seen in such conditions as 
Perthes’ disease, Kohler’s disease, etc. Pathologically the cause.js not 
known for certain, though the collapse may possibly be due either— 

(a) To loss of nutrition in the bone, due to the injury affecting the smaller 
vessels, and causing thrombosis, and giving rise to a rarefying osteitis. 

(6) To trophic disturbance, following injury to the nerves or spinal cord. 
' The probability is that minute cracks and injuries in the bone and ligaments 
which give rise to small hemorrhages are responsible, and that these are 
accompanied by subdural hematomata. 

(c) Itis probable that in some instances an actual fissure is present but is not 
seen in the X-ray plate. A second X-ray picture may therefore be advisable. 

Clinical Features. As a rule after an injury to the spine, often compara- 
tively slight, which may be direct or indirect, the patient complains of bruising, 
pain and aching. Signs of slight injury to the cord may or may not be 
present. After a time most of these early symptoms disappear, and the patient 
apparently becomes well for a variable period. This quiescent or latent 
period lasts sometimes weeks and sometimes years, and then the pain returns 
‘and a marked kyphotic deformity is seen. Occasionally further cord symp- 
toms supervene. The condition is progressive and may ultimately lead to 
complete disintegration of the cord, but on the other hand, if properly treated, 
it can be arrested. The X-ray film shows a crumbling of one or more vertebral 
bodies, especially of their anterior portions, so that they tend to become 
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wedge-shaped and produce a kyphosis. The differential diagnosis may be 
difficult, as Pott’s disease, neurasthenic conditions, osteoarthritis and other 
forms of spondylitis have to be considered. Abscess formation does not 
ocour, 

Treatment. The spine must be put completely at rest and pressure on the 
bodies relieved in order that ankylosis and union by callus may occur. Thus 
extension on a frame or a plaster bed is useful and a supporting jacket applied 
with the spine in extension will have to be worn for a long time. Bone grafts 
have occasionally been used. The ultimate prognosis is good as the spine 
becomes strong and useful, though this is not likely to occur for at least two 
years. 
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Congenital Deformities. Congenital lesions due to lack of bony develop- 
ment are seen in the spine, which are very similar to those which occur 
in the skull. 

Spina Bifida. The spinal cord is developed by an ingrowth of the epiblast, 
which commences as a groove in the posterior midline of the body (the 
neural groove); the 
edges of this grow up 
and join so as to give 
rise to a longitudinal 
tube lined with epithe- 
lium and ultimately 
forming the central 
canal. Mesoblastic ele- 
ments from which the 
membranes, vertebres 
and muscles are ulti- 
mately developed then 
grow round this tube 
and separate it from 
the overlying epiblast, 
whilst in these tissues 
the vertebra undergo ossification from three centres, one for the body, and one 
for each side of the neural arch, there being also epiphyses for the transverse and 
spinous processes and for the plates forming the top and bottom of the body. 

Spina bifida is a congenital defect in the neural arches of certain vertebra, 
so that the contents of the spinal canal can protrude under the skin, and 
is due to an error in development whereby at some part of the spine the 
primary medullary or neural groove fails to close and the mesoblast to grow 
in to form the neural arch. In some cases there is a similar defect in the 
membranes and spinal cord itself. Both laminew and spinous processes are 
usually absent, and the defect usually involves several vertebrae in suc- 
cession. The condition is common (about 1 in 1,000 births); it is most 
usually seen in the lumbar and sacral regions, but is by no means unknown 
in the cervical and dorsal regions, and is often accompanied by other 
congenital deformities, such as talipes, cleft palate, microcephaly, hare lip, 
webbed fingers, and hydrocephalus. Four varieties are usually described :— 

(1) Meningocele, - This is the least serious form and is usually in the 
lumbosacral region ; it is a protrusion of the membranes only, containing 
cerebrospinal fiuid, through the gap in the vertebral laminw; the spinal 
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cord and nerves lie in their ordinary position. Three or four vertebre are 
usually involved in this variety. 

_(2) Meningomyelocele. This is the commonest form seen. Here, in addi- 
tion to the meninges, the protrusion contains the spinal cord, or more 
commonly the nerves of the cauda equina, which pass down the posterior 
aspect of the protruding cavity adherent to and just under the skin and 
floating as it were upon the cerebrospinal fluid. 

(3) Syringomyelocele. This form usually occurs in the cervical or dorsal 
region, and here the central canal of the spinal cord is greatly dilated ; 
the posterior part of the cord hes in the bulge and 1s adherent to the skin and 
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meninges, while the anterior portion is more or less in its normal situation. 
The greater part of the cerebrospinal fluid 1s here within the cord. 

(4) Myelocele. This variety is different from the others in that, as 
well as the vertebral arches, muscles, and membranes being absent, the 
skin is also undeveloped. Thus the cord lies exposed to the surface without 
any covering and appears as a raw, red surface, formed by the spread-out 
structures of the cord, at the upper part of which the central canal opens 
These cases cannot survive, and the child is either stillborn or dies within 
a few days. This is probably actually the commonest form, though it 1s 
not often seen by the surgeon, and is most frequent in the lumbosacral 
region. 

In the first three forms of the condition the protrusion will be either 
covered by healthy skin or by a smooth, translucent membrane, which some- 
times quickly sloughs or ulcerates, in which case the cerebrospinal fluid 
escapes, infection sets in and the child dies. Trophic phenomena and paralyses 
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in the legs and interference with the function of the bladder are common in 
all these varieties except the meningocele. 

Clinical Features. With the exception of the myelocele this condition 
gives rise to a swelling in the midline of the back, usually in the lower half 
and present at birth. The swelling fluctuates and has a distinct impulse 
when the child coughs, cries or strains, while in some instances it is partially 
compressible, its diminution in size being accompanied by bulging of the 
anterior fontanelle. The skin over the swelling may be normal, but sometimes 
shows an abnormal growth of hair and is often adherent, thin and translucent. 
Occasionally it is neeviform, The edges of the defect in the bones at the back 
of the vertebral column can be felt’ sometimes, and the gap certainly will 
show in an X-ray plate, while the tumour may be either pedunculated or 

sessile. If a pure meningocele, it will be translucent; a meningomyelocele 

will show the shadows of the cord and nerves when this test is applied, while 
the nerve roots sometimes may be palpated. In some instances there is a 
dimpling or puckering of the skin at the apex of the swelling, to which the’ 
spinal cord will be attached. The myelocele gives rise to a red, raw area in 
the lumbar region, with the opening of the central canal visible at its upper 
end, while the child will not live long. In most cases, except in the pure 
meningocele, interference with the nervous system is present, unless the 
lesion is very low in the lumbosacral region. These nervous phenomena 
take the form of paralyses of the legs, talipes, perforating ulcers and other 
trophic changes, ankylosis of the joints of the foot, and interference with the 
function of the bladder and rectum ; these nervous symptoms do not always 
appear until the child is a few years old. The prognosis depends very largely 
on the nature of the skin overlying the lesion, as if this is thin it is likely to 
give way and death will then occur rapidly from escape of cerebrospinal fluid 
and meningitis. Thus comparatively few cases live to the age of four or five 
years, while even in instances where the spina bifida is small and the skin 
over it thick and healthy, the trophic and paralytic phenomena may 
persist or supervene later and give rise to great disability. Occasionally 
masses of nevoid tissue will develop in or around the swelling. A few 
cases, where the aperture leading into the spinal canal is very small, have 
undergone spontaneous cure. 

Treatment. Whereas some cases merit the name of acute spina bifida as 
they are on the point of rupturing, and treatment is urgently required to 
prevent this, other cases are best left alone. This is especially the case where 
the sac is large, the bony deficiency big, and the condition not tending to 
progress or get larger. In this case the swelling should be protected by a 
suitable cap, or the fluid may be drawn off by a fine needle inserted at the side 
of the protrusion where the skin is healthy and a pressure bandage applied. 
Sometimes this procedure frequently repeated has led to a cure. The old- 
fashioned method of injecting Morton’s fluid after a small quantity of 
cerebrospinal fluid has been withdrawn is dangerous and unsatisfactory. 

Operation is useless in myeloceles and syringomyeloceles, but it may be 
undertaken in the case of pure meningoceles and meningomyeloceles if the 
child seems otherwise healthy, and in cases where the swelling is increasing 
and rupture is imminent. The immediate results are often satisfactory, 
though the child usually ultimately dies of hydrocephalus or other complica- 
tions. If the lesion is above the first lumbar vertebra there is no prospect of 
paralytic symptoms improving, but if below this point the cord itself may 
not be involved-and improvement is possible in the neurological symptoms 
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if the operation is successfully performed. The presence of hydrocephalus 
is a contra-indication to operation. Before operation several days must be 
spent in getting the skin over the swelling clean and healthy, The child 
must be operated upon with the head low, so that the cerebrospinal fluid does 
not run out; an elliptical incision is made round both sides of the sac, the 
protruding membranes are cut away and the opening in them ligatured or 
stitched over, great care being taken not to damage the nerve roots or cord. 
The muscles at the side of the spine are then sutured together over the 
aperture, the skin incision closed, any redundant skin being excised. If 
the spinal cord is found to be attached to the skin it is better to leave it 
attached to a small portion of the integument and draw the membranes and 
muscles together over the cord with its superjacent strip of skin. 

Spina Bifida Occulta. In this condition some of the vertebral arches are 
absent, but there is no protrusion of the membranes or spinal contents. 
The overlying skin is usually thick, puckered and adherent, and sometimes 
has an excessive growth of coarse hair at the spot. In other cases there is a 
deposit over the aperture of a mass of coarse fibrolipomatous tissue, which is 
sometimes pedunculated and resembles a tail. The condition is usually seen 
at the lower part of the spine, and is occasionally associated with interference 
with the cord or nerves, giving rise to talipes, trophic disturbances, anss- 
thesia, and interference with the bladder and rectum, particularly nocturnal 
enuresis and lack of sphincter control; sometimes actual paraplegia is 
present. In most cases these symptoms are due to a mass of fibrolipo- 
matous scar tissue stretching from the skin to the spinal cord ; as the child 
grows this scar tissue drags upon the cord, and the symptoms arise in this way. 

If no nervous symptoms are present no treatment is required, but when 
any nervous affection is discovered an exploratory operation should be 
undertaken, as a removal of this mass of fibrous tissue and setting free of 
the spinal cord and nerve roots often will cause great improvement. 

Sacrococcygeal Sinus [Pilonidal Sinus]. A small dimple in the skin (post- 
anal dimple), sometimes deep enough to form an actual sinus, is occasionally 
seen over the coccyx or lower endofthesacrum. This is due tothe remnants 
of the embryological] structure known as the neurenteric canal, which may cause 
traction upon the skin at this point, when retrogression of the remnants of 
the tail occurs: such sinuses sometimes will be very deep and lined with 
squamous epithelium or skin containing sweat and sebaceous glands; pain is 
present in and round them; they are most common in the upper half of the 
cleft and on the left side ; in many cases multiple skin openings are present 
usually placed one above the other. It must be remembered, however, that 
sinuses in this situation are not infrequently due to the bursting of cold 
abscesses, sebaceous cysts, suppuration in a hematoma following a fall, or 
dermoid cysts, in which case also they will persist for years. Very occasionally 
a complete fistula communicating with the vertebral canal will be seen (sacro- 
coccygeal fistula) ; this is incompatible with life. 

Sinuses of this kind are liable to repeated attacks of inflammation and 
abscess formation : they often will give rise to a profuse foul discharge from 
the decomposition of secretions, and therefore are mistaken sometimes 
for fistula-in-ano. In order to cure them they must be dissected out com- 
pletely, the wound being left open and allowed to granulate, as healing by 
first intention cannot be expected. 

Congenital Sacrococcygeal Tumours. Many forms of congenital tumour 
are met with in this situation, some of them being connected with the 
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embryological neurenteric canal or the post-anal gut. The following varieties 
will be seen :— 

(a) The congenital lipoma, sometimes associated with a spina bifida 
occulta, and resembling a tail. This is easily removed. 

(6) Cystic hygroma, which is a flaccid, soft, fluid swelling with the same 
characteristics as those seen in the neck (see p. 401). Possibly some of these 
are due to meningoceles which have been cut off from the spine by closure of 
the bony aperture. 

(c) Lymphangioma, sarcoma and dermoid cysts are common here. The 
last are sometimes found lying between the rectum and the coccyx, and 
may project or burst either externally or into the rectum, in which case hair 
may pass out of the anus. 

(d) Tumours of bigerminal origin (teratomata) are also seen here. They 
have the same characteristics as those met with elsewhere. 

(e) Very rarely congenital adenomata occur, probably arising in the post- 
anal gut. These are typical alveoli-containing adenomata and are quite 
innocent. 

(f) The so-called chordoma which arises in remnants of the notochord 
(see p. 135). 

(g) Gliomata and endotheliomata are also seen. 

All these conditions present themselves as slow-growing swellings in the 
sacrococcygeal region, and exhibit various degrees of fixity, fluctuation, etc. 

Treatment. The treatment of all these conditions consists in their removal, 
if it be possible. These operations may be very difficult, as the swellings often 
extend into the hollowof the’sacrum, and mayinvolve the rectum, while certain 
of the cystic conditions will be found quite unexpectedly to communicate 
with the spinal canal. There is thus considerable risk of infection, and the 
operation is by no means free from risk, especially in young children. 


INFLAMMATORY DISEASES OF THE SPINE 


Acute Osteitis. This is a rare condition which occurs in young people. 
It is due to a blood-borne infection, usually by staphylococci, and similar 
to that which occurs in the case of other bones (see Vol. I., Ch. XVIII.) ; it 1s 
most commonly seen in the cervical or lumbar portions, ¢.e., the most mobile 
portions of the spine, where it may commence either under the epiphyseal 
lines of the bodies or in the arches. It gives rise to high temperature, general 
malaise, rigors, and intense pain and rigidity, localised to one portion of the 
spine, with gross constitutional disturbance. Rapid necrosis of bone occurs, 
but there is no deformity, as the process is too rapid. Pus will form very 
soon, though the abscesses will not be detected easily unless they track 
into the psoas sheath and cause flexion of the hip; the prognosis is very 
bad, as infection is very liable to involve the meninges and cord, especially 
if the spinal arches are infected. A less severe form is sometimes seen, in 
which the process is more of a periostitis, and here the prognosis is better. 

The best treatment consists in early operation to let out the pus, if it can be 
found, while am extension is applied to the spine, the patient being kept at 
absolute rest in the recumbent position, and general measures to combat the 
infection persisted in. Expectant treatment has been adopted successfully 
in some cases. Should the patient survive, which is unusual, one or more 
sequestra will form and have to be removed. This can be done easily in the 
case of the vertebral arches or the bodies in the lumbar and cervical regions ; 
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in the dorsal region the operation of costotransversectomy will be required 
(see p. 130). 

Typhoid Spine. This is a rare condition seen during the later stages or during 
convalescence from typhoid fever. At one time it was thought to be hysterical 
or rheumatic in origin, but there is no doubt that it is actually due to an 
acute typhoid infection of the bones and ligaments of the spine similar to that 
seen in other bones (see Vol. I., Ch. XVIII.). The lumbar region is usually 
involved, and the disease sets in suddenly with marked rise of temperature and 
intense pain, rigidity and tenderness over the affected vertebre ; there is no 
deformity. After a few days an X-ray photograph will show caries of the 
bones, and later on new bone formation, leading to ankylosis; the meninges 
occasionally become involved secondarily. The condition will resemble 
closely an acute osteitis of the spine, but is considerably less acute ; it may 
also resemble spondylitis deformans. 

Treatment, The spine must be immobilised and the patient kept flat, and 
in some cases the inflammation will settle down. Suppuration, however, not 
infrequently occurs, and then abscesses will require evacuating. The prognosis 
is good. 

Gonococcal fasciitis is seen not infrequently in young adults (Vol. I, 
Ch. XIII.) and has a sudden onset with acute pain, ankylosis is the usual 
result with a rigid spine “‘ poker back. A somewhat similar condition of 
absorptive spondylitis is seen in young adults, it is liable to recurrence and is 
possibly of undetected gonoccocal origin. 

Treatment in both cases consists of immobilisation of the spine. 

Actinomycosis, Hydatid Cysts and Gonorrhewal Rheumatism occasionally 
occur in the spine. They have the same features as elsewhere and may closely 
resemble Pott’s disease. 

Actinomycosis may attack the spine and surrounding structures rarely ; 
sinuses soon develop and the characteristic sulphur granules are found in 
the pus. 

Syphilitic Spondylitis. Gummatous disease of the vertebre is a very rare 
condition which is seen in adults as the result of acquired syphilis, and is 
usually found in the cervical region, where it appears either as a diffuse 
gummatous periostitis of the fronts of the bodies of the vertebre, or else in 
the form of localised gummata in the bones. It may resemble Pott’s disease, 
but is considerably more rapid, the bone being extensively destroyed, with 
much deformity, suppuration being rare. There is severe pain, especially 
at night, while rigidity and angular deformity rapidly develop. Other signs 
of syphilis and a positive Wassermann reaction will be present. Cases have 
been described in which portions of bone have sloughed through into the 
pharynx and been spat out. The treatment consists in general antisyphilitic 
measures together with local treatment similar to that of Pott’s disease (see 
below). 


TUBERCULOUS DISEASE OF THE SPINE-—POTT’S DISEASE 
(SPINAL CARIES) 

This is a common condition which gives rise to erosion and destruction of 
the vertebre, and is known to be due to tuberculosis, the organisms reaching 
the vertebral column by the blood stream. It is commonly seen in children 
under ten, and is rare over the age of thirty-five ; no age is, however, exempt. 
It is equally common in either sex, and though any part of the spinal column 
may be attacked it is most usually seen in the dorsal and dorsilumbar region ; 


118 DISEASES AND INJURIES OF THE SPINE 


the cervical region is rarely involved except in children. A history of a 
previous injury is often given, and in some cases-this is probably responsible 
in that it causes a lowering of resistance locally ; it must be remembered 
that in all cases the tubercle bacilli are already present in the patient’s 
system, and that probably some other local focus is in existence. There is 
frequently a family history of tuberculosis, but it is not at present known 
whether the actual infection is more commonly of the bovine type (and there- 
fore food-borne) or of the human variety. 

Morbid Anatomy. Two forms of infection are seen, the disease commencing 
either as a periostitis or as an osteitis. 

(a) The persosteal form is usually seen in adults, where it begins under the 
periosteum of the bodies of the vertebre, usually on the anterior aspect, 
whence it spreads round the bones and up and down to the neighbouring 
vertebrw, causing the bone to crumble away and the intervertebral discs to 
be destroyed. This form does not lead to deep destruction of the vertebra] 
bodies, and there is, therefore, no very marked angular deformity. Tubercu- 
lous pus collects under the periosteum, and especially under the anterior 
common ligament, so that ultimately large abscesses, full of pus, débris and 
granulation tissue, will be formed, while the liability to pressure upon the 
spinal cord is correspondingly great (see p. 121). 

(b) The osteitic type is more common, and is that seen in children invari- 
ably. Here the tubercle is deposited in the cancellous bone of the vertebral 
bodies in the neighbourhood of their disc-like epiphyses, with the result that 
the marrow becomes infiltrated and the affected vertebral bodies crumbling 
and softened (tuberculous caries, see Vol. I., Ch. XVIII.). The anterior 
portions of the bodies are chiefly affected ; thus angular deformity is common 
and pressure upon the cord rare, in contrast to what obtains in the periosteal 
form, in which, as a resuit of the disease in the neighbourhood of the anterior 
and posterior common ligaments, the cord soon may get pressed upon. 
Caseation and suppuration occur and the neighbouring discs and vertebree 
become involved. In other instances the disease extends widely under the 
anterior common ligament, involving many vertebral bodies. The pus 
frequently works its way to the fronts and sides of the vertebral bodies, 
forming localised abscesses, which are prominent and important features in 
this disease (see p. 121). 

The weight of the trunk above the lesion and the action of the spina] 
muscles soon produce marked deformity. As the anterior portions of the 
bodies are destroyed the bodies crumble and sink in, but the intact vertebra) 
arches and articular processes prevent a dislocation of the spinal column ; 
thus there is no bony pressure upon the cord, but a marked angular deformity 
is produced, the spinous processes projecting backwards to form a prominence 
(kyphosis). If only two or three vertebral bodies are affected, the deformity 
will consist in a sharp angle, but in the more diffused cases, where many 
vertebra are involved, the deformity becomes a more gradual backward 
curve. It will be seen also that the more extensive the destruction of bone is 
the larger the bony spinal canal will become, while no degree of angular 
deformity by itself will produce pressure upon the cord. Lateral curvature 
is unusual in caries of the spine; if it occurs it is never very severe. The 
vertebral column above and below a marked kyphosis endeavours to produce 
compensation and maintain the body erect by undergoing a considerable 
degree of lordosis. 

In some instances, and especially in the lumbar region, the disease appears 
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to start simultaneously in several bodies, which become pitted, worm-eaten 
and carious, ‘but do not crumble or collapse. In this case a considerable 
amount of new bone may be thrown out and limit the disease, especially if 
septic infection has occurred down sinuses, while it is not unusual for mode- 
rately large sequestra to form, especially in adults. These cases are accom- 
panied by little or no deformity beyond a slight flattening of the normal 
lumbar curve. 

In other and very rare cases the bodies are not affected at all and the 
disease remains confined for some time to the spinous or articular processes 
or the laminw ; here it is of a less serious type and gives rise to far less definite 
signs and symptoms. 

In many cases the disease is arrested and becomes quiescent, this cure 
occasionally being spontaneous, but more frequently the result of treatment. 
This process is brought about by the transformation of rarefied bone and 
granulation tissue into fibrous tissue, with the result that the affected vertebral 
bodies become ankylosed, the ankylosis at first being fibrous, but later 
becoming osseous; so that ultimately com- 
plete fusion between the vertebral bodies, 
spines and lamine will occur, abscesses 
drying up and the bones becoming sclerosed 
and dense, and the amount of deformity 
(which will persist permanently in the form 
of a ‘“‘hunchback”’) depending on the 
efficiency of the previous treatment with 
regard to the prevention of kyphosis. 
During this process of healing, and before 
the ankylosis has become bony, the con- 
traction of fibrous scar tissue sometimes 
will give rise to considerable increase in 
deformity, which is undesirable though not 
necessarily a bad sign. 

Abscess formation is a common condition 
in this disease, though it will not necessarily 
occur in every case. The situation of these 
abscesses and the direction in which they 
extend depend upon the situation and level 
of the disease, and they will be referred to 
later more fully. When, however, the 
tuberculous process spreads round the back {j : 
of the bodies of the vertebre to the neigh- aE as 
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tissue will arise within the spinal canal, and 
will give rise probably to pressure upon the spinal cord. This is the most usual 
cause of nervous symptoms in the disease. In other cases the spinal pressure 
may be produced by cedema or thickening of the membranes (tuberculous 
pachymeningitis), while rarely the pressure is the result of the displacement 
of a sequestrum or a sudden dislocation of the column as a whole as a result 
of extensive bony destruction. These last two conditions are rare and are 
seen only in the cervical region. Mere gross angulation of the spine never 
produces pressure symptoms by itself. 

In other instances further and more severe nervous symptoms will be due 


120 DISEASES AND INJURIES OF THE SPINE 


to a definite transverse myelitis, which sets in in the cord as a result of 
interference with its blood supply by the tuberculous disease and the menin- 
geal sclerosis-near by. These changes in the substance of the cord may be 
either toxic or vascular in origin. There is frequently a considerable amount 
of vascular engagement of the cord for some little distance below the main 
centre of infection, which is probably due to pressure on the veins by cedema 
and tuberculous granulation tissue. When the processes of repair and healing 
are setting in the cord will sometimes be strangled by the formation of fibrous 
tissue. 

Clinical Features. The clinical aspect of Pott’s disease will be found to 
vary greatly in different portions of the spine, although certain general 
features are common to all cases. It will be found also that the diagnosis 
in many instances is greatly assisted by the onset of certain symptoms 
which are due not so much to the actual disease itself as to some of its 
complications. 

Often the earliest sign is an awkward gait, with a marked tendency to tire 
easily, and this may exist some weeks before the onset of the more classical 
symptoms and signs enumerated below. 

(a) Pain. This is a symptom which is very seldom absent, and it is usually 
found in the earliest stages, when it takes the form of a dull aching or a feel- 
ing of weakness or tiredness. Later on in the condition the pain becomes 
of two definite types: (1) Local pain occurs in the form of a dull aching at 
the site of the disease, constant, increased by movement, and especially by 
jarring or jolting the spine in such actions as jumping and landing on 
the heels or blows on the head or shoulders. Pressure or percussion over 
the site of the disease also will be painful. Occasionally the patient com- 
plains that his back is breaking, and children cease to play and sit or lie about, 
very often taking up abnormal attitudes which can be seen to take the weight 
off the spine as far as possible, while the pain is usually worse when up and 
about than when in bed at night. (2) Referred pain is due to irritation of 
emerging nerve roots, when it will be referred along the course of the nerves 
concerned. Its situation, therefore, will depend upon the site of the disease, 
and it may be referred down the legs, into the buttock or lower abdomen, in the 
epigastrium, when it may be described by children as the “ stomach ache,” or 
in other cases it may be a girdle pain, a headache, or a neuralgia of the arms. 

As the disease is frequently seen in small children, they cannot give an 
account of their symptoms, and special attention therefore must be paid to 
tender spots, abnormal attitudes and postures (see p. 128), and such indirect 
evidence as sharp cries during sleep. 

(6) Rigidity. This is usually marked, and is due to a reflex contraction 
of the muscles at the sides of the spinal segments affected, which is primarily 
of a protective nature and similar to that encountered in disease of other 
joints. The affected portion of the spine is held stiff and rigid, and if the 
palm of the hand or the tips of the fingers are held upon it while the patient 
attempts to stoop, twist or turn, it will be found that several vertebree move 
together as a mass without any separate movements between their individual 
spines, while the muscles on either side can be felt to be hard and stiff. Such 
rigidity is far easier to detect in the lumbar than in the dorsal region. If 
left to himself and asked to pick up something from the floor the patient 
may refuse to bend his back, but squats down into a semi-sitting position, 
bending his hips and his knees and keeping his spine vertical; he will then 
stand up again by pushing his body up by the pressure of his hands upon 
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his knees. Ifa child with spinal caries is laid upon his face upon a couch and 
his heels moved from side to side, and also lifted off the couch, dorsiflexion 
and lateral mobility will be found to be greatly limited throughout that section 
of the spine which is involved. 

In the early and middle stages of the disease this rigidity is due entirely 
to muscle spasm and is strong evidence of activity of the infection, but it 
must be remembered that in the late stages the bones will be firmly ankylosed 
and all movements of the affected segment lost. Thus rigidity of a different 
kind will then be present, but this latter type can be distinguished from the 
former by the fact that the muscles are soft and no longer held in spasm. 

(c) Deformity. This is an important sign, but it must not be regarded as 
an early feature, as it sets in only when considerable bony destruction has 
occurred. It nearly always takes the form of an anteroposterior curve, 
convex backwards (kyphosis), but lateral deviations occasionally will be seen 
either as the result of unequal muscular spasm or from one side of the verte- 
bral bodies being more extensively diseased than the other. The amount 
and acuteness of the bend depend upon the situation of the disease and upon 
the number of vertebrae involved. If the bodies of one or two vertebra only 
are involved, there will be a sharp angular deformity, with compensatory 
curves of the spine above and below to enable the patient to stand upright, 
while if several vertebral bodies are affected the curve will not be angular, 
but longer and wider, though it ultimately may become very acute as the 
bodies are completely destroyed. Deformity is completely absent in those 
cases where the disease is confined to the spinous or transverse processes, and 
is much less marked when the infection is primarily a periosteal one. 

Secondary changes as the result of the deformity are common. Thus 
if there is a dorsal kyphosis, the shape of the thorax is altered, the sternum 
becoming bent and the ribs crowded together, and the abdomen pot-bellied, 
while in lumbar disease the angle between the pelvis and the spine may be 
altered, with the result that secondary deformities may be set up in the legs 
and feet. 

(d) Abscess. This is a serious result of spinal disease which is more 
common in adults than in children. A spinal abscess of this kind, starting 
as it does very deeply, is often not recognised for some time, though if on 
account of its bursting, or for other reasons, it becomes secondarily invaded 
by septic organisms, a grave element, with risk to life, is at once introduced. 
Such an abscess usually commences in front of the vertebral bodies ; sooner 
or later it will perforate the anterior common ligament and will track in 
various directions, according to the portion of the spine where it has arisen 
(see p. 127). These abscesses give rise to few recognisable symptoms other 
than a swelling and possibly pressure effects. They cause no leucocytosis 
and no constitutional disturbance, apart from the small rise of temperature 
that is very commonly associated with the spinal caries itself; nor do they 
cause any pain apart from that of the bone disease until they approach the 
surface. In this latter case the skin and the soft structures underneath it will 
be stretched and infiltrated and then pain will become more noticeable. It is 
not unusual for the appearance of a cold abscess in some situation not far from 
the spine to be the first thing noticed ; in every cold abscess reasonably 
near the spine the possibility of spinal caries, therefore, must be remembered. 

(ce) Nervous symptoms are by no means uncommon in this disease, occurring 
in about 8 per cent. of cases, especially those which are advanced or neglected, 
though at times they will be seen in quite early cases. Their pathology is 
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described on p. 119, and they are due in most cases to direct pressure upon 
the cord. This pressure nearly always commences at the front of the cord, 
for it is due to extension of the disease from the vertebral bodies; and 
thus it will be seen that the parts of the nervous system first affected will 
be the motor tracks, for these are the most sensitive tracks and lie in the 
anterolateral parts of the cord. When fully developed the condition 
takes the form of a true spastic paraplegia, commencing with dragging or 
shuffling of the feet and weakness of the muscles supplied by the cord below 
the seat of the disease, with brisk knee jerks, ankle and patellar clonus and 
extensor plantar responses, while incontinence of urine and feces is sometimes 
found. These phenomena usually come on slowly unless due to a sudden 
bony displacement (see p. 119), while after a time the muscles waste from 
disuse, and as the result of descending degenerations of the cord contractions 
and deformities will set in. Sensory changes only occur in severe cases, but 
when seen they are usually accompanied by incontinence of urine, incontinence 
of feces and bedsores, while if anssthesia is present, the muscular paralysis 
is usually flaccid with diminished reflexes, this showing that the pressure on 
the cord is much more intense. 

In those cases where sensory changes, especially complete anesthesia and 
dissociation of sensation, are present, it is probable that the condition is 
more than a simple pressure paraplegia, and that an actual myelitis has 
supervened. Compression paraplegia and symptoms referable to actual 
pressure upon the cord are seen most commonly in the mid-dorsal region. 

In other cases nervous symptoms will be due to pressure upon the nerve 
roots where they pass out through the spinal foramina. The symptoms then 
take the form first of pain and hyperssthesia, along the course of the nerve 
involved, girdle pain and other referred pain being common, while if the 
pressure becomes more severe anesthesia will supervene and weakness, 
paralysis and wasting of the muscles supplied by the nerves concerned, the 
paralysis then being of the lower motor neurone type. 

Spinal caries is sometimes seen in the upper cervical region, involving the 
atlas and axis vertebra, and here it commences usually in the articulations 
at the side of the vertebre rather than in the small vertebral bodies. When 
this is so it occasionally happens that, as the result of slight movements or 
injuries, a sudden displacement of the vertebre one upon the other may 
occur, leading to damage of the upper part of the cervical cord and instan- 
taneous death. The odontoid process sometimes becomes detached as 
the result of caries, and this leads to the same result, if the atlas slides forward 
upon the axis. 

(f) X-ray Appearances. A good X-ray photograph usually affords 
valuable evidence in connection with this disease, both as regards its site, 
nature and extent. As the bodies of the vertebre are chiefly affected, it 
is probable that a lateral view will exhibit these better and give more informa- 
tion than an anteroposterior view. In early cases, in the plate, there may be 
seen clear areas due to carious foci, while in other instances the outlines of the 
bodies are irregular and blurred. In more advanced conditions the vertebral 
bodies will be altered in shape, and they may be seen to be collapsed or spaced 
irregularly. Angular deviation will be seen easily, while abscesses frequently 
cast a dense shadow which is spherical or spindle-shaped and which, in an 
anteroposterior view, covers the affected vertebral bodies and also one or 
two others above and below them. The gradual fusion of the bodies by 
the-formation of new bone as the process of repair occurs will also be seen. 
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Fever up to 101° or so is sometimes seen in spinal caries in the early stages, 
but this usually disappears after a few weeks’ treatment ; in the later stages, 
if septic infection is superadded, a hectic temperature will’ become marked. 

Course and Prognosis. If untreated the condition usually progresses, 
pain and deformity incredsing and abscesses almost certainly forming, while 
treatment undertaken early and efficiently offers considerable prospect of a 
cure, especially in children. If untreated the abscesses tend to spread and 
burst, 1n which case septic infection will supervene, chronic discharging 
sinuses form, and the patient probably will die ultimately of toxemia, exhaus- 
tion or lardaceous disease; while under suitable treatment, consisting of 
rest and avoidance of infection, the abscesses will disappear as the bone 
lesion heals, the pus solidifying and finally becoming converted into putty- 
like tissue, which in its turn organises into fibrous scar tissue. 

Paraplegia is a serious complication, but by no means precludes a cure, for 
as the bony condition becomes quiescent under suitable treatment, the para- 
plegia will disappear frequently (80 per cent. of cases), sphincter power return- 
ing first, sensation next, and finally motor power. In severe cases of para- 
plegia with spastic flexed legs and where all the tracts of the cord seem to 
be involved, the prognosis is much worse. There is always a risk of the onset 
of a diffuse tuberculous meningitis or an acute miliary tuberculosis, while 
at times other organs, such as the lungs or kidney, will become infected, but 
luckily all these complications are rare. The prognosis is considerably worse 
in adults than in children, but in these latter, if properly treated, especially 
if treated in a special institution other than a general hospital, the chances 
of cure are very good. Deformity nearly always can be prevented if it is 
not present when treatment is commenced, while, in some instances, if it 
has already set in, efficient treatment will get rid of it (see p. 126). Many 
cases become quiescent permanently, but with a marked hunchback, and it 
will be found that many of these hunchbacked people are remarkably active 
and intelligent, which is in accordance with the observed fact that 
tubercle bacilli at times appear to have a stimulating effect upon the intellect. 

When the deformity has set in the diagnosis of this condition is usually 
easy, though if the deformity is only slight it may possibly resemble a rickety 
or static bending, or a spinal exostosis: the X-ray appearances and the 
lack of rigidity should distinguish these conditions. On the other hand, when 
pain is a prominent feature and no deformity has occurred, lumbago, aneurysm, 
osteoarthritis, syphilitic spondylitis, intercostal neuralgia, spinal tumours, 
hysterical spine and even renal conditions may resemble the condition closely, 
and in this case it often will be found that a diagnosis can be made only either 
as the result of observing its course or the effects of treatment or by an X-ray 
examination. Malignant disease of the spine is usually more painful and more 
rapid ; it is generally secondary to some other primary focus elsewhere. Those 
cases in which the pain is chiefly of a referred nature are frequently mis- 
leading, especially if it is referred to the epigastrium or the sciatic nerves. All 
cases of chronic abdominal pain, or of sciatica in young persons, should have 
their spines carefully examined. For the differential diagnosis of spinal 
abscess See pp. 128—133. 

Treatment. There aretwo great essentials in the treatment of this condition, 
(a) first of all general antituberculous measures. These consist in abundant 
fresh air, and residence in a suitable locality, such as Margate, Bournemouth 
or the East Coast, Switzerland, or Berck in France, where the climate is dry 
and bracing. In addition the patient must have plenty of good food, special 
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attention being given to the supply of plenty of fats and such general measures 
as direct exposure to sunshine, real or artificial, and general tonics to the 
system. Tuberculin is of very doubtful value. (6) Secondly, efficient local 
treatment of the spine must be given, and this consists in absolute rest by 
immobilisation, with freedom from weight bearing and absence of inter- 
osseous pressure between the vertebra, while measures also will have to be 
taken to limit or correct the amount of deformity. Thus the patient’s spine 
must be immobilised in a completely recumbent position and in a hyper- 
extended state, until the vertebra become ankylosed by new bone and the 
disease is quiescent. This absolute fixity of the spine is difficult to secure, 
and many methods and splints have been devised for it. Thus immobilisation 
may be effected as follows :— 

(a) The application of plaster of Paris in the form of a plaster bed is a 
valuable method of fixation, and this produces a more perfect immobilise- 
tion than any other method. The patient is placed upon the plaster of 
Paris bed, which is moulded on to him while he lies in the prone position, 
with considerable hyperextension, and the plaster bed with the patient in 
it is later placed upon a wooden frame to support it. In adults this may be 
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used as the method of treatment from the commencement of the disease, but 
in children it is not so suitable in the early stages, as they will not lie still on 
the bed. Thus in children plaster of Paris is best applied in the later stages 
when the disease is becoming quiescent, and it is then best used in the form of 
a complete plaster jacket. Such a plaster of Paris jacket is applied over a 
woollen jersey or vest and the jacket is moulded accurately round the trunk, 
while the child is suspended vertically in the air by means of a stand or 
tripod and string or webbing supports passing round his body, head and 
armpits, or by means of a Sayre’s sling. Room must be left for the distension 
of the abdomen after meals and the padding must be carefully arranged to 
protect prominent points. The plaster is then applied in the form of plaster of 
Paris bandages put on as described in Vol. I., Ch. XIV., the jacket being 
allowed to dry before the patient’s position is moved, and by this means of 
suspending the child it is found that the vertebral bodies are slightly separated 
and interosseous pressure prevented. The jacket must be reinforced at the 
places where extra strength is required, while it may be lightened by cutting 
out portions where no strain is imposed. In the case of cervical caries (see 
p. 128) fixation of the head is essential, and here a plaster of Paris must be 
devised to include and fix the head and shoulders. Various forms of masts 
and collars have been devised at different times to take the weight of the head 
off the cervical spine, but none of these have been found to be very efficient. 

While the patient is in a splint or plaster and is recumbent, periodic exami- 
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nation must be made, both as to his general condition and also to see that no 
abscesses are forming in any of the usual sites (see p. 128), and that there are 
no signs of paraplegia. 

(5) In disease of the dorsal and lumbar regions excellent immobilisation can 
be achieved and deformity arrested or prevented by nursing the patient on 
the face with the chest supported with pillows. The position is soon well 
tolerated and the back muscles develop and get good tone, acting as a perfect 
splint, especially if sunlight treatment is used. Cure takes from two to three 
years, but the results are excellent. 

Rollier, at Leysin, places these cases upon their face and gives them 
judicious sun treatment ; he never interferes with abscesses, which he regards 
as a source of antibodies. Excellent results are obtained in from three to 
five years, and it is of interest to note that there is no trouble with constipa- 
tion so long as the patient lies on the abdomen. 

(c) Immobilisation with hyperextension can be attained more easily, 
effectively and comfortably by laying the patient upon an apparatus such as 





Fic. 37. Splint for spinal caries permitting graduated hyperextension. 


a Bradford frame. This frame consists of gas piping and canvas and permits 
of an extension being applied to the body or the head, enables the patient to 
be carried or wheeled about, and can be bent to the desired angle of hyper- 
extension. The double Thomas’s splint and Gauvain’s wheelbarrow splint 
are somewhat similar contrivances and equally serviceable. 

(d) Phelps’ box has been used in the past a great deal in the case of young 
children. The child is placed in the box, which is carefully padded, and 
strapped or bandaged there, and in it he can easily be carried out into the 
fresh air. Extension can be applied, if necessary, and hyperextension also. 
It is probable, however, that Phelps’ box does not secure such good immobilisa- 
tion of the spine as do other methods. Gauvain’s backdoor splint, which is 
& somewhat similar contrivance, in which a detachable central flap can be 
removed from the dorsal surface of the apparatus to enable the patient’s 
back to be attended to, also will be found exceedingly useful in children. 

This absolute fixation of the spine, to be achieved by one of the above 
methods, must be continued for a very long time. It must continue till 
all pain has disappeared for some months, and until there is evidence 
in the form of complete fixity and lack of movement or from the X-ray 
appearances that the disease is becoming quiescent and the bones ankylosed. 
This will.take a minimum period of one year at least, and in many cases, 
especially in adults, two or three years will be required. After this period, 
when convalescence is commencing and the disease is becoming quiescent, 
the patient may be allowed gradually to sit up and stand and even walk 
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about, though he must all the time wear a supporting apparatus to prevent 
movement of and pressure upon the spine. The plaster of Paris jacket 
described above is an excellent apparatus for this purpose, while other jackets 
made of poroplastic felt, celluloid, leather or other materials and reinforced 
by strips of metal are equally serviceable. Various forms of braces have 
‘ been devised for this purpose. Taylor’s brace is an apparatus of this kind, 
‘consisting of upright iron bars, placed one on either side of the spine behind, 
and moulded to fit the body. Supports pass over the tops of the shoulders 
and over the clavicles, while another metal support runs round the pelvis 
and rests on the buttocks. The front of the patient’s chest and upper 
abdomen are covered by a firm leather jacket, and the whole apparatus is 
secured together and fixed by straps and buckles passing over the shoulders, 
round the sides and between the legs, carefully-fitting pads being provided 
over the pressure points. One of these forms of fixation apparatus must be 
worn for at least a year after the patient is up and about, and all signs and 
symptoms have disappeared, whilst the appearance of any further pain or 
signs of activity is a signal that recumbency, hyperextension and absolute 
fixation must be undertaken again for a considerable period. 

Correction of Deformity. In many cases where there is a marked angular 
projection of the spine, this, if recent and not fixed by bony ankylosis, may 
be corrected gradually by putting the patient into a plaster of Paris jacket 
with a diamond-shaped aperture cut out of the back of the jacket opposite 
the summit of the projection. Thick layers of cotton wool are applied through 
this aperture to press upon the spinal projection and firm bandaging employed 
to press upon them and force them down upon the spine. The padding is 
continually renewed and thickened, and by this means the projection can 
be forced back gradually into place. A similar result may be obtained by 
placing the patient upon a hyperextension frame and gradually increasing 
the hyperextension for some weeks, ,.when the spine can be completely 
straightened in some early cases. No attempts at violent correction of the 
deformity must be made, as this is very likely to light up the disease. 

Attempts have been made to imitate the natural processes of cure and 
shorten the period of recumbency required to produce ankylosis of the spine 
by means of operative procedures, devised to secure more or less rapid 
fixation of the spine. Two operations have been devised to assist and 
encourage bony fixation of the spine. They are :— 

(1) Albee’s Operation, consisting in the cutting of a large bone graft from 
the crest of the tibia, splitting the interspinous ligaments and spinous 
processes of five or six vertebre: at, above and below the diseased segment of 
the spine, and wedging the graft firmly into these split processes, where it 
unites and secures fixation of the spine within three months. It must be 
admitted that this procedure is not always successful and that the graft 
sometimes comes loose, while it is almost essential to employ an electric 
circular saw to cut the grafts if it is to be performed properly. 

(2) Hibbs’s Operation consists in exposing, removing the periosteum and 
fracturing a similar number of spinous processes, and turning them down so 
that they interlock with one another; callus is then thrown out, and these 
processes will fuse and ankylose the spinal segments to each other in the 
course of three months or so. 

The presence of spinal abscesses need not be regarded as a contra-indication 
to the performance of these operations, but if paraplegia is present these 
operative procedures should not be considered. 
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- Hither of these operations must be followed by a period of recumbency 
with absolute fixation of the spine, similar to that already described above, 
and this is nearly always best obtained by placing the patient prone upon a 
plaster bed. The duration of rest and recumbency, however, need not be as 
long as in the cases treated by conservative measures, and probably a period 
of six months’ recumbency and then one year with a spinal support will 
suffice. Thus it will be seen that by these methods the total duration of 
treatment may be diminished considerably (from six months to a year in a 
successful case), but this is achieved only by means of a somewhat serious 
operation, and the authors feel that this line of treatment is one only to be 
undertaken in certain special cases, where, for some reason, the usual con- 
servative methods are unsuitable. Thus children do very well when treated 
by the ordinary methods, but in the case of adults, in whom the prognosis 
of conservative treatment is much worse, and to whom prolonged recumbency 
is far more irksome, the operation is undoubtedly worth considering. 

Treatment of Paraplegia. The treatment of this complication is in the 
first instance that of the spinal caries itself, and it will be found that in most 
cases, a8 the spinal condition improves and becomes quiescent under the 
influence of complete rest, immobilisation and recumbency, the paraplegia 
gradually will diminish and disappear. A weight extension applied to the 
legs is perhaps especially useful in this condition, while extra care in the 
nursing must be taken to prevent bedsores over pressure points. Difficulties 
of micturition may be present, and these may require regular catheteri- 
sation, to be conducted with the strictest possible aseptic precautions, 
for the risks of septic cystitis and pyelonephritis are equally common and 
equally grave as in the case of spinal injuries. Cases where the paraplegia 
is merely due to cedema recover rapidly under this treatment ; those where 
the pressure is due to granulation tissue or abscess formation may take some 
months to recover. If, however, at the end of six months’ rigid treatment 
of the spine there are no signs of the paraplegia improving, a laminectomy 
will have to be undertaken to relieve the pressure. Laminectomy in this 
disease, therefore, should be performed only— 

(a) If six months’ rigid treatment has failed to relieve the paraplegia. 

(6) When nervous symptoms come on late in the case and are probably 
due to a development of scar tissue strangulating the cord. 

(c) When the caries affects chiefly the neural arches or laminw. It is 
practically never necessary to perform a laminectomy for this condition in 
children, as the paraplegia in their case always clears up under rest. 

In all these instances a simple decompression of the cord is performed by 
cutting away the requisite number of spinous processes and lamine. On 
no account must the dura mater be opened, as should this occur there will 
be a grave danger of tuberculous meningitis. In many cases the dura and 
contained spinal cord can be gently dragged to one side, and any abscess 
which is pressing upon the front of it can be opened and evacuated thus and 
the bodies of the vertebra curetted. 

Treatment of Spinal Abscesses. This will be dealt with later in connection 
with the various regions involved (see below). 


CARIES OF THE DIFFERENT SPINAL REGIONS 
The foregoing description of Pott’s disease applies in general to all the 
different parts of the spine, but in special segments of the vertebral column 
certain rather specialised features will occur. 
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Upper Cervical Region. The first and second cervical vertebre, including 
the atlanto-axoid articulations, are not infrequently the seat of caries; there 
will be loss of the movements of nodding and rotation of the head, while the 
tendency is for the atlas to slip forwards. If this occurs suddenly, there will 
be immediate death from the odontoid peg damaging the medulla (see p. 121 ). 
More often this displacement occurs gradually, and then it may become quite 
marked without the cord suffering, and ankylosis and quiescence ultimately 
occur. In the lower cervical portion pressure upon the cord is rarely seen, 
as the spinal canal is so wide in this situation. The head and neck are held 
rigid, and to look round the patient turns his whole body, while children 
frequently rest their head or chin upon their hands to take the weight off the 
cervical spine. All movements of the cervical spine are resented and pain is 
complained of in the neck, down the arms, or up the back of the head. 
Deformity is not usually marked, though occasionally a marked and fixed 
wry neck will be seen, with the chin tilted upwards. In most cases the only 
noticeable deformity is either a diminution of the normal forward convexity 
or a shortening of the neck, the head dropping nearer to the shoulders and 
giving rise to a peculiar stunted appearance. .This only occurs if several 
vertebral bodies are affected, as the bodies in this situation are so small. 

Should pressure upon the cord oecur in this situation, it will resemble in some 
ways the lesions of the cord described on p. 122, but it comes on gradually, 
beginning in the arms, and never in any sense resembles a complete transverse 
lesion. In some cases the condition will resemble closely rheumatic torticollis 
or osteoarthritis of the cervical spine. These two conditions usually can be 
distinguished by the history and course and by the X-ray appearances. In 
other instances a diagnosis will have to be made from inflamed cervical 
glands with muscular spasm, congenital torticollis, or subluxation of the 
cervical spine. 

Abscesses are common in this situation, and they occur first in the retro- 
pharyngeal space between the spine and the prevertebral layer of cervical 
fascia (chronic retropharyngeal abscess). Such an abscess bulges into the 
pharynx, where it may be seen and felt as a soft, fluctuating swelling, some- 
times causing difficulty in swallowing and breathing, and giving rise to 
snoring or cedema of the glottis. It will burst occasionally into the pharynx, 
in which case suffocation may ensue in a child, or aspiration-pneumonia may 
follow, while a mixed septic infection will be set up inevitably and involve 
the bones of the spine. In other cases the pus tracks to the side of the neck 
and points under the skin behind the vessels and behind the sternomastoid 
muscle, in the posterior triangle. Such cervical spinal abscesses have 
presented themselves occasionally in the suboccipital region, the axilla, the 
mediastinum or the anterior triangle of the neck, and they have not infre- 
quently been mistaken for glandular abscesses. For the other forms of retro- 
pharyngeal abscess see Chapter VIII. 

Treatment. The treatment of cervical caries is the treatment of spinal 
caries in general, while an extension upon the head will usually be required, 
together with absolute fixation of the head upon the trunk. 

Treatment of Retropharyngeal Abscess. The treatment of all spinal 
abscesses is always difficult, as every precaution must be taken to prevent 
their becoming infected with septic organisms, as this has grave conse- 
quences. Thus these abscesses should never be allowed to burst, nor should 
they ever be drained. (For their treatment in general see Vol. I., Ch. VI.). 
In the case of a retropharyngeal abscess, immediate treatment for the 


CERVICAL CARIES . 129 


abscess itself is not necessarily required ; appropriate treatment for the spinal 
caries should be commenced and the abscess watched, for in many instances as 
the bone disease becomes quiescent, the abscess will disappear gradually. If, 
however, in spite of fixation, the abscess is increasing in size, it should at 
first be aspirated from the side of the neck, and this may be repeated several 
times until it ceases to refill; if this is not successful, the abscess will need 
opening and evacuating. Such an abscess should never be opened from 
inside the pharynx, as this entails both the risk of suffocation and the 
certainty of pyogenic infection. An incision should be made through sound 
skin along the posterior border of the sternomastoid, the abscess exposed, 
opened, evacuated and gently curetted. It is then filled with iodoform 
emulsion and closed again without drainage. 

Dorsal Region. In the cervicodorsal region there are few special features. 
Pain radiates down the arms or is 
referred to the sternum, while defor- 
mity is usually early and marked, the 
neck sometimes being stunted as de- 
scribed above. Rigidity is difficult to 
discover, while abscesses come to the 
surface in the posterior triangle of 
the neck; they are sometimes seen in 
the axilla, the posterior mediastinum 
or the pleura. 

In the mid-dorsa] region the disease 
iscommon. Stiffness and rigidity are 
marked, though difficult to demon- 
strate, the patient refusing to bend the 
back and reaching down to pick an 
object off the floor by keeping his 
back straight and bending his knees 
and hips. Jolting or jarring is par- 
ticularly painful, while children are 
often seen to take up a crouching atti- 
tude, bending their back, and resting 
their hands on their knees or on chairs 
and tables to take the weight off the 
spine. Angular deformity is usually 
very well marked, for several vertebra 
will be diseased, and the length of the 
spinous processes in this situation 
makes the posterior projection very 
noticeable ; the normal backward convexity in this region also makes an 
angular deformity more obvious. The spine above and below the diseased 
segment will then undergo compensatory lordosis in order to keep the head 
erect, while secondary deformities of the ribs and sternum may follow, 
giving rise to disturbance of the functions of the heart and lungs. It is in 
this situation that the typical tuberculous hunchback occurs. Pain is severe, 
it is referred to the chest and abdomen, while the patient if a child some- 
times exhibits a grunting respiration or hacking cough. 

Paraplegia is especially common in this situation. 

Abscess formation is common, and inasmuch as spinal abscesses are painless, 
they are often not noticed until they reach a large size. The abscess starts in 
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Fia. 38. Tuberculosis of the dorsal 
spine with severe angular kyphosis. 
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front of the spine and may form a large collection in the mediastinum 
(mediastinal abscess). This sometimes will give rise to pressure upon intra- 
thoracic structures, especially the cesophagus, and it can be diagnosed by 
its appearances in the X-ray film. More commonly the pus tracks backwards 
between two ribs following the posterior primary division of a spinal nerve, 
and comes to the surface three or four inches to one side of the spine, forming 
a dorsal abscess, which appears as a fluctuating subcutaneous swelling, 
often with an impulse on coughing. In other cases the pus tracks further 
forwards, running round inside the ribs, and comes to the surface at the spot 
where the lateral subcutaneous branches of the intercostal nerves branch 
off. It then gives rise to a subcutaneous abscess over a rib, and will resemble 
closely tuberculous caries of the rib (see p. 440). It is sometimes actually 
the cause of tuberculous caries of the rib setting in, as the pus may get 
under the periosteum and infect the bone. In rare cases the pus gets into 
the pleura and gives rise to an empyema ; occasionally it is found to present 
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Fig. 39. Method of testing whether full extension of the hip is possible. 


itself lower down in the lumbar region through the triangle of Petit, while 
when the disease occurs in the lowest dorsal vertebre the pus may pass 
under the ligamentum arcuatum internum and give rise to a psoas abscess 
(q.v.). : 

. Treatment. The treatment of dorsal caries is that of spitial caries in 
general. In the lower dorsal region postural treatment is to be advocated 
(see p. 124). 

Mediastinal abscesses should be evacuated if they are causing pressure, 
and this is best done by means of the operation of costotransversectomy. 
The transverse process on one side of one or more vertebre is removed 
together with the head, neck and tuberosity of the rib attached to it. The 
abscess is then approached in front of the body of the vertebra, evacuated, 
curetted and sewn up without drainage. 

The treatment of dorsal abscesses is that of cold abscess in general (sce 
Vol. I, Ch. VI). 

Lumbar Region. In the upper lumbar region the features of the disease 
are very similar to those in the dorsal region, with the exception that defor- 
mity is not usually so marked, as the bodies of the lumbar vertebrae are 
particularly rigid and strong. In the early stages, at any rate, the only 
noticeable deformity will be a flattening of the normal lumbar forward con- 
vexity, and this is sometimes preceded by lordosis. Pain, stiffness and rigidity 
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are marked, while the patient will assume characteristic attitudes to keep 
the weight off the lumbar spine. A considerable amount of spasm of one or 
both psoas muscles is often present also, this leading to flexion of the hips 
with internal rotation. 

The pain is often referred to the abdomen or inguinal region, and it will be 
found that children complain of a “ stomach-ache,”’ or else of pain in the 
buttocks and legs, while if any involvement of the nervous system is present, 
it is quite likely that this will affect the nerve roots of the cauda equina 
rather than the spinal cord itself. Abscess formation is especially common 
in this situation, and two forms of abscess will be seen. The commonest is : 

(a) Psoas Abscess. In this case, the pus spreads down from the spine 
within the sheath of the psoas muscle, and it tracks all down inside this 
sheath to the iliac fossa, whence it passes under Poupart’s ligament into the 
thigh; while such an abscess is forming it is often found that the psoas 
muscle passes into spasm and produces fixed flexion of the hip joint. After 
passing into the thigh, the abscess tracks down behind and outside the main 
vessels to the neighbourhood of the lesser trochanter and burrows among the 
adductor muscles. The communication between the iliac fossa and the thigh 
under Poupart’s ligament is often very small, so that the abscess may be of an 
hour-glass shape. The abscess will thus present itself as a fluctuating swelling, 
not very tense, sometimes first noticed just above Poupart’s ligament in the 
iliac fossa, but more commonly appearing just below Poupart’s ligament 
to the outer side of the vessels. In addition to distinct fluctuation, there will 
be an expansile impulse on coughing, and fluctuation can be obtained between 
that portion of the abscess above and that below Poupart’s ligament. In some 
cases the pus tracks to the inner side of the thigh, coming to the surface and 
giving rise to a cystic swelling to the inner side of the vessels. As this swelling 
has an impulse on coughing, it will resemble closely a femoral hernia, for it 
will become smaller when the patient lies down and may give rise to a false 
sense of reduction. The fact, however, that it is fluid and that fluctuation 
can be obtained between the parts above and below Poupart’s ligament 
should prevent this error. 

In other instances the pus has tracked backwards and, following the internal] 
circumflex artery, has come to the surface behind the great trochanter, while 
cases have been described in which it has followed the main vessel down the 
thigh through Hunter’s canal to the popliteal space and presented there. 
It has been known to track even further and come to the surface for the first 
time behind the internal malleolus at the ankle. In other instances, the pus 
fails to pass below Poupart’s ligament, but invades the sheath of the iliacus 
muscle and forms an iliac abscess in the iliac fossa; or it may track into the 
true pelvis and present itself, either in the ischiorectal fossa or deeply in the 
buttock, by passing out through the sacrosciatic foramen (subgluteal abscess). 
In some cases it has even passed out through the obturator foramen and 
reached the thigh or perineum in this way. 

These abscesses are usually painless until the skin is becoming involved ; 
they give rise to no leucocytosis and little rise of temperature. 

Psoas abscess (and psoas spasm) are not always due to lumbar caries; the 
sheath may be infected from an inflamed appendix lying on the muscle or 
from breaking down of the deep iliac glands, while disease of the sacroiliac 
joint will sometimes involve this muscle. Abscesses due to disease of the 
hip joint are very rarely above Poupart’s ligament. 

(b) Lumbar Abscess. Less commonly the pus passes backwards along the 
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posterior branches of the lumbar vessels and nerves toward the outer border 
of the erector spine, in which case it will come to the surface in the back, 
either two or three inches to the side of the midline or else more laterally still, 
through the triangle of Petit. It will present itself here as a chronic painless 
fluctuating swelling, which sometimes will have an impulse on coughing. 
An abscess forming in the lumbar region is not necessarily always connected 
with the spine, as a perinephric abscess originating in the kidney or appendix 
will sometimes present here. It must not be forgotten that in many cases of 
spinal caries the first thing noticed at all by either the patient or the doctor 
is the appearance of one or other of these abscesses, while in the case of 
disease of the lumbar spine the condition will often be difficult to distinguish 
from tuberculosis of the hip joint or of the sacroiliac joint (see Vol. I., 
Ch. XIX.). 

Treatment. The treatment of lumbar caries is the same as that of spinal 
caries in general. 

Lumbar or psoas abscesses frequently will disappear as the spine becomes 
quiescent under treatment, and they therefore should be watched at first with 
this object in view. If, however, they are progressing and appear to be coming 
near the surface, they should be aspirated by a large trocar and canula and 
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Fira. 40. Spinal caries with large lumbar abscesses. 





treated, in the way described on p. 124, by absolute rest. Several aspirations 
probably will be necessary. A psoas abscess is best tapped above Poupart’s 
ligament, asin this situation it will have a better and thicker covering of soft 
tissues, and the track of the needle is less likely to become infected by 
tuberculosis. 

If aspiration fails it will be necessary to open the abscess, curette it gently 
with a flushing curette and endeavour to remove granulations, débris and 
caseous material. Iodoform emulsion is then injected and the skin incision 
sewn up without drainage. This method is by no means free from the risk 
of the wound becoming infected with tuberculosis, a sinus forming, and 
septic infection becoming superadded. If it is necessary to adopt this treat- 
ment, a dorsal abscess is best opened by an incision immediately over it, but 
in the case of a psoas abscess, though this may be done either below Poupart’s 
ligament or immediately above the ligament, either of these spots is a very 
long way from the source of the disease in the lumbar spine, while the tissues 
covering the abscess there are thin and poor. It is undoubtedly better, there- 
fore, in the case of a psoas abscess to make the incision in the back at the 
outer edge of the erector spine and cut down upon and open the psoas 
sheath in this situation as near to the lumbar spine as possible. Granulation 
tissue and the abscess contents can then be removed easily, while the actual 
bodies of the vertebres may be explored and curetted and carious fragments or 


sequestra removed. 
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Lumbosacral Region. Caries in the lower lumbar region and the sacral 
region is rare and is seen only in adults, while many of the characteristic 
signs and features are absent. Pain is slight, while, this being a more or less 
immobile portion of the spine, rigidity and deformity will not be seen. Such 
pain as occurs is usually referred down the sciatic nerve. A good X-ray 
film usually will render the diagnosis certain, while in many cases this will 
depend largely upon the sudden appearance of a cold abscess or symptoms of 
paralysis of the sacral or lower lumbar nerve roots. 

An abscess in connection with caries in this situation either occurs at the 
back over the sacrum or more commonly in front in the iliac fossa in the form 
of an iliac abscess. This may be uni- or bi-lateral, the pus lying within the 
sheath of the iliacus muscle and the abscess giving rise to a round, fluctuating, 
painless swelling, deeply placed in the iliac fossa and sooner or later bulging 
forwards above the outer part of Poupart’s ligament. Iliac abscesses are 
also not infrequently seen as the result of sacroiliac disease (see Vol. I., Ch. XX.), 
caries of the lumbar spine and caries of the crest of the ilium. In other 
instances an abscess from the lumbosacral spine tracks down into the pelvis 
and ischiorectal fossa, giving rise to a pelvirectal abscess. 

Tuberculosis of the Sacroiliac Joint. This condition is considered among 
the diseases of joints in Vol. I., Ch. XIX. It is not infrequently secondary to 
disease of the lower lumbar vertebre, the sacrum or the ilium. 


OSTEOARTHRITIS OF THE SPINE (ARTHRITIS DEFORMANS, 
SPONDYLITIS DEFORMANS) 


This is a disease of unknown origin which closely resembles osteoarthritis 
elsewhere in its pathological changes, the spine gradually becoming stiff and 
fixed and at the same time bending forward, as the result of bony ankylosis 
occurring between the vertebral bodies. The intervertebral discs become 
absorbed and disappear, lipping occurs at the top and bottom of the bodies, 
while ultimately these bodies become fused together by a complete layer of 
new bone, which runs all down their anterior surfaces and looks like cement 
that has been laid on by a mason’s trowel. The transverse processes may 
become fused also, while similar changes will be found in the joints between 
the vertebre and ribs. A large portion of the spine containing many vertebre 
is usually involved. It must be remembered that this is the only portion of the 
body in which osteoarthritis causes a true bony ankylosis. The spine is 
sometimes the only region affected, but in other cases the joints (especially 
the hips) will be osteoarthritic also. In some instances aseptic focus will be 
found elsewhere in the body, which is possibly the cause of the condition, 
but this is by no means invariable. Several different varieties of this disease 
have been described by Marie and Striimpel, Von Bechterew, Ktimmel, etc. 

The disease is more common in males and is usually seen in people over 
forty who have followed laborious occupations and been much exposed to 
cold and wet, especially when in the bending position. Thus it is especially 
found in agricultural labourers and navvies, and in some instances there will 
be found to be a previous history of rheumatism, gonorrhoea or injury, or of 
similar disease in other members of the family. The patient at first complains 
of pain and stiffness in the back, and he gradually becomes bowed forward and 
ehorter than he was, the spine in the course of a year or so becoming fixed, 
rigid and kyphotic. Pain is often very severe and is then due to pressure 
upon the nerve roots, where they pass out through the intervertebral fora- 
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mina, by bony osteophytes. When severe, this nerve pressure may give rise 
to anesthesia and paralysis in the roots concerned. In some cases the 
spinal curvature becomes very pronounced, the patient being bent almost 
double, and facing the ground, his shoulders rounded, chest flattened and the 
chin drawn down on the sternum, while tremors and atrophy are sometimes 
seen in the trunk muscles. In other varieties there is very little bending or 
deformity of the spine, and the patient’s only complaint is of pain radiating 
along the nerve roots, while the X-ray films will show nothing except 
lipping of the vertebral bodies. In this latter case, when the disease com- 
mences, as it often does, in the lower dorsal and lumbar regions, the pain 
will closely resemble renal or gastrointestinal pain. There is evidence that 
in certain cases degenerative changes ultimately supervene in the posterior 
columns of the cord, while in all cases there is a tendency later on, when the 
costovertebral articulations become involved, for respiratory embarrassment 
to ensue and death to occur from pulmonary diseases. 

Somewhat similar spinal changes are sometimes seen in osteitis deformans 
(see Vol. I., Ch. XVIII.), but in the latter case there will be in addition 
marked changes in the long bones. 

Other cases will be seen in which the condition comes on very rapidly and 
acutely, especially in the cervical spine, pain, stiffness and rigidity being 
marked and the head sometimes assuming a position of torticollis, while 
there may be pressure upon the nerve roots. In this variety the cause is 

probably more of a rheumatic nature, and less in the way of bony changes 
will be seen in the X-ray picture. 

This disease may frequently resemble tuberculous caries or malignant 
disease of the spine. The diagnosis will rest very largely upon the X-ray 
appearances of the bones. 

Treatment. Very little can be done to relieve these unfortunate patients. 
The treatment of osteoarthritis in general (see Vol. I., Ch. XIX.) should be 
applied, while it is important to discover and treat any local focus of 
infection. The spine must be kept at rest and supported during the early 
and painful stages. 

Coceydynia. This is a condition in which there is severe pain in the 
coccyx, sometimes confined to this bone and in other instances referred down 
the sacral and coccygeal nerves. The pain is made worse on sitting, walking 
or defecation, and is described by the patient as being excruciating. It is 
never seen except in neurotic females; there is usually a very definite 
history of injury to the coccyx, caused either by a kick, fall or blow, or 
during labour, though there is no evidence as a rule of any fracture of the 
bone. The coccyx when examined either from outside or from the rectum 
is very tender, and sometimes appears to be fixed, while its tip is often 
abnormally turned in. It is possible that the condition is due to adherence 
of the sacral nerves to the coccygeal periosteum following severe bruising. If 
sedatives and general treatment fail to give relief, as they usually do, the 
condition may be relieved by injection of a local anesthetic in an oily basis 
(such as A.B.A.) into the coccygeal nerves on either side or by excising the 
coccyx. 

Hysterical Spine. This is a condition met with in young neurotic females, 
sometimes following an injury (see p. 102), in which the patient complains of 
severe pain in some portion of the spine, while hyperesthesia and tenderness 

over the spingus processes will be present ; it is sometimes associated with a 
natural prominence of one of the spinous processes. General symptoms and 
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other nervous features are usually absent, and in this the condition differs 
from a railway spine {see p. 102). There is no deformity and no rigidity, 
although the patient will often make efforts to hold the spine stiff while 
being examined. The general condition is good, and an X-ray picture will 
show that the spine is perfectly normal. The treatment is that of hysteria 
in general. 


TUMOURS OF THE SPINE AND SPINAL CORD 


Most tumours arising in the vertebra are malignant, and they may be 
primary or secondary in nature. Those, however, arising in the spinal cord 
and meninges are not infrequently simple. 

Tumours of the Bones of the Spine. Very occasionally a chondroma, 
osteoma or hydatid cyst will be seen arising in this situation, but the majority 
of these growths are either sarcomata, primary or secondary, or else secondary 
carcinomata or hypernephromata ; deposits of lymphadenoma in the verte- 
bre are not unknown. Primary sarcoma of the spine usually does not ossify 
as it does in other bones. Secondary carcinoma is common and is particularly 
seen in association with colloid growths and with carcinoma of the breast, 
the prostate, the uterus or the thyroid. The deposits are often multiple and 
found in several different regions of the spine, but nearly always occur in the 
vertebral bodies. Whatever the nature of the malignant deposit in the 
vertebra, the symptoms are very similar, and will resemble those of Pott’s 
disease or arthritis deformans. There is severe continuous localised pain, un- 
influenced by rest or any other treatment, at first confined to the spine itself, 
but soon radiating along the course of nerves emerging in the neighbourhood. 
Deformity usually sets in rapidly, but is not constant ; it is of a rounded nature, 
and does not consist in sharp angulation. It may become very marked in 
cases of secondary carcinoma, where the vertebral bodies are extensively 
softened. The course is rapid, and characteristic changes soon will be seen in 
the X-ray film. After a comparatively short time the vertebral canal 
becomes involved and the cord is pressed upon, with the result that a complete 
paraplegia sets in, and this paraplegia is often of very rapid development, 
coming on sometimes in a most complete form in a few hours. When due to 
malignant disease it is always associated with severe pain from pressure 
upon nerve roots, and is therefore sometimes known as “ paraplegia dolo- 
rosa.’’ When the disease occurs in the lumbosacral region, the pain is that 
of a double sciatica, and mistakes in diagnosis often will occur for this reason, 
while should the deposit occur in the cervical region, paralysis will set in in 
all four limbs with great suddenness, and death will then occur probably 
within a few days from respiratory complications. In the majority of cases 
there is no treatment except to dais pain, though occasionally an early 
case of primary malignant disease will be seen in which an exploration and 
an attempt to remove the growth may seem justifiable. 

Chordoma. The notochord is the primitive axis round which the mesoblast 
of the spinal column develops. This should disappear in early foetal life, 
though traces of it may be found in infancy in the nucleus pulposus of the 
intervertebral discs. Persistent rudiments also may be formed rarely at the 
base of the skull and near the coccyx, the former usually being a button-like 
protrusion sticking into the skull from its base. A chordoma is a tumour 
arising in one of these rudiments of the notochord, and usually of low 
malignancy. It usually occurs in the spheno-occipital or coccygeal regions, 
grows slowly but gradually infiltrates the tissues round. Very rarely does it 
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mina, by bony osteophytes. When severe, this nerve pressure may give rise 
to anesthesia and paralysis in the roots concerned. In some cases the 
spinal curvature becomes very pronounced, the patient being bent almost 
double, and facing the ground, his shoulders rounded, chest flattened and the 
chin drawn down on the sternum, while tremors and atrophy are sometimes 
seen in the trunk muscles. In other varieties there is very little bending or 
deformity of the spine, and the patient’s only complaint is of pain radiating 
along the nerve roots, while the X-ray films will show nothing except 
lipping of the vertebral bodies. In this latter case, when the disease com- 
mences, as it often does, in the lower dorsal and lumbar regions, the pain 
will closely resemble renal or gastrointestinal pain. There is evidence that 
in certain cases degenerative changes ultimately supervene in the posterior 
columns of the cord, while in all cases there is a tendency later on, when the 
costovertebral articulations become involved, for respiratory embarrassment 
to ensue and death to occur from pulmonary diseases. 

Somewhat similar spinal changes are sometimes seen in osteitis deformans 
(see Vol. I., Ch. XVIII.), but in the latter case there will be in addition 
marked changes in the long bones. 

Other cases will be seen in which the condition comes on very rapidly and 
acutely, especially in the cervical spine, pain, stiffness and rigidity being 
marked and the head sometimes assuming a position of torticollis, while 
there may be pressure upon the nerve roots. In this variety the cause is 
probably more of a rheumatic nature, and less in the way of bony changes 
will be seen in the X-ray picture. 

This disease may frequently resemble tuberculous caries or malignant 
disease of the spine. The diagnosis will rest very largely upon the X-ray 
appearances of the bones. 

Treatment. Very little can be done to relieve these unfortunate patients. 
The treatment of osteoarthritis in general (see Vol. I., Ch. XIX.) should be 
applied, while it is important to discover and treat any local focus of 
infection. The spine must be kept at rest and supported during the early 
and painful stages. 

Coccydynia. This is a condition in which there is severe pain in the 
coccyx, sometimes confined to this bone and in other instances referred down 
the sacral and coccygeal nerves. The pain is made worse on sitting, walking 
or defecation, and is described by the patient as being excruciating. It is 
never seen except in neurotic females; there is usually a very definite 
history of injury to the coccyx, caused either by a kick, fall or blow, or 
during labour, though there is no evidence as a rule of any fracture of the 
bone. The coccyx when examined either from outside or from the rectum 
is very tender, and sometimes appears to be fixed, while its tip is often 
abnormally turned in. It is possible that the condition is due to adherence 
of the sacral nerves to the coccygeal periosteum following severe bruising. If 
sedatives and general treatment fail to give relief, as they usually do, the 
condition may be relieved by injection of a local anssthetic in an oily basis 
(such as A.B.A.) into the coccygeal nerves on either side or by excising the 
coccyx. 

Hysterical Spine. This is a condition met with in young neurotic females, 
sometimes following an injury (see p. 102), in which the patient complains of 
severe pain in some portion of the spine, while hyperssthesia and tenderness 
over the spinous processes will be present ; it is sometimes associated with a 
natural promitjente of one of the spinous processes. General symptoms and 
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other nervous features are usually absent, and in this the condition differs 
from a railway spine (see p. 102). There is no deformity and no rigidity, 
although the patient will often make efforts to hold the spine stiff while 
being examined. The general condition is good, and an X-ray picture will 
show that the spine is perfectly normal. The treatment is that of hysteria 


in general. 


TUMOURS OF THE SPINE AND SPINAL CORD 


Most tumours arising in the vertebre are malignant, and they may be 
primary or secondary in nature. Those, however, arising in the spinal cord 
and meninges are not infrequently simple. 

Tumours of the Bones of the Spine. Very occasionally a chondroma, 
osteoma or hydatid cyst will be seen arising in this situation, but the majority 
of these growths are either sarcomata, primary or secondary, or else secondary 
carcinomata or hypernephromata ; deposits of lymphadenoma in the verte- 
bre are not unknown. Primary sarcoma of the spine usually does not ossify 
as it does in other bones. Secondary carcinoma is common and is particularly 
seen in association with colloid growths and with carcinoma of the breast, 
the prostate, the uterus or the thyroid. The deposits are often multiple and 
found in several different regions of the spine, but nearly always occur in the 
vertebral bodies. Whatever the nature of the malignant deposit in the 
vertebre, the symptoms are very similar, and will resemble those of Pott’s 
disease or arthritis deformans. There is severe continuous localised pain, un- 
influenced by rest or any other treatment, at first confined to the spine itself, 
but soon radiating along the course of nerves emerging in the neighbourhood. 
Deformity usually sets in rapidly, but is not constant ; it is of a rounded nature, 
and does not consist in sharp angulation. It may become very marked in 
cases of secondary carcinoma, where the vertebral bodies are extensively 
softened. The course is rapid, and characteristic changes soon will be seen in 
the X-ray film. After a comparatively short time the vertebral canal 
becomes involved and the cord is pressed upon, with the result that a complete 
paraplegia sets in, and this paraplegia is often of very rapid development, 
coming on sometimes in a most complete form in a few hours. When due to 
malignant disease it is always associated with severe pain from pressure 
upon nerve roots, and is therefore sometimes known as “ paraplegia dolo- 
rosa.” When the disease occurs in the lumbosacral region, the pain is that 
of a double sciatica, and mistakes in diagnosis often will occur for this reason, 
while should the deposit occur in the cervical region, paralysis will set in in 
all four limbs with great suddenness, and death will then occur probably 
within a few days from respiratory complications. In the majority of cases 
there is no treatment except to pa pain, though occasionally an early 
case of primary malignant disease will’ be seen in which an exploration and 
an attempt to remove the growth may seem justifiable. 

Chordoma. The notochord is the primitive axis round which the mesoblast 
of the spinal column develops. This should disappear in early fcetal life, 
though traces of it may be found in infancy in the nucleus pulposus of the 
intervertebral discs. Persistent rudiments also may be formed rarely at the 
base of the skull and near the coccyx, the former usually being a button-like 
protrusion sticking into the skull from its base. A chordoma is a tumour 
arising in one of these rudiments of the notochord, and usually of low 
malignancy. It usually occurs in the spheno-occipital or coocygeal regions, 
grows slowly but gradually infiltrates the tissues round. Very rarely does it 
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cause metastases. It is usually scen in adults of about thirty or forty: 
the occipital type expands the nasopharynx, orbit or air sinuses, while the 
coccygeal type may lie in front of the bone and press on the bowel. The 
growth is bluish, encapsuled and lobulated with dense fibrous trabeculee in it. 
Microscopically, there are masses of epithelial cells arranged in alveoli with 
large vacuoles in them. Much of the tissue appears gelatinous. Local 
removal may be possible, and, though likely to be incomplete, will prolong life 
for a long time. 

Tumours of the Spinal Cord and Meninges. These growths may arise in 
three different situations :— 

(a) Outside the dura, either from the extradural tissues or from the 
bones of the spine. This is the least common variety ; the growths occurring 
in this situation are either osteoma, lipoma, neurofibroma, sarcoma or 
secondary malignant growths. 

(6) Those growing from the meninges themselves; these are compara- 
tively common, and are usually gumma, primary sarcoma, endothelioma, 
fibroma, psammoma or hydatids. 

(c) Those growing in the spinal cord itself, and in this situation the tumours 
found are usually glioma, sarcoma, gumma or tuberculoma. 

They are sometimes divided into two broad classes of intra- and extra- 
medullary tumours. The diagnosis of their nature and origin often will be 
impossible until operation has been performed. Whatever the origin of 
spinal tumours, they are found to be more common at the back of the cord, 
while they are most often seen in the cervical or dorsal region ; they occur at 
all ages. 

The symptoms caused by these tumours are usually of slow and insidious 
onset and depend upon whether the nerve roots or the cord itself are pressed 
upon and in what order these structures are affected. 

(A) Pressure upon the nerve roots gives rise to very severe referred pain, 
either in the nature of a girdle pain or shooting down the arms and legs. This 
pain will be uni- or bi-lateral, according to the situation of the tumour, 7.e., 
whether it is near the midline or not. The pain is often preceded for a short 
time by pareesthesia, 7.e., numbness, tingling or formication in the course of 
the roots involved ; while it may be succeeded after some time by anesthesia 
of the areas concerned, though such anesthesia is seldom absoiute unless 
more than one root is involved. Motor roots are seldom involved, but if 
they are there will be at first painful spasms of the muscles supplied, and after 
a short time they will become partially paralysed, the paralysis being of the 
lower motor neurone type. 

(B) Pressure upon the cord itself at first causes severe pain referred to the 
segment pressed upon, but this referred pain, perhaps unilateral at first, soon 
becomes bilateral, and the areas to which the pain is referred become anss- 
thetic far sooner than in the cases of pressure upon nerve roots. This pain, 
due to involvement of the cord, is often at first accompanied by painful muscle 
spasms, but it is very soon followed by motor weakness and then by complete 
paraplegia, which is of a spastic type, while those muscles supplied directly 
from the segment which the tumour involves will be paralysed, flaccid and 
wasted. In some instances only one half of the cord will be involved, and the 
phenomena will then be similar to those described by Brown-Séquard, where 
there Will be spastic paralysis and loss of the sensations of muscle sense and 
boach on the same side as the tumour with loss of pain and temperature sense 
on the opposite side. In all these cases the usual changes in the rectal 
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and bladder functions will follow soon, while in those cases where the 
symptoms are primarily unilateral both sides will become involved after a time. 

(a) In the extradural varieties the pain is due to unilateral root involvement, 
and consists of severe radiating pains on one side. Later, sjgns of pressure 
upon the cord will set in, commencing at first on one side and ultimately 
involving the whole cord. These extradural tumours do not as a rule 
infiltrate the cord, but only press upon it, with the result that if removed by 
operation before the cord is seriously damaged or degenerated there is very 
reasonable chance of the power of the cord being recovered. 

(6) Those growing from the meninges usually produce symptoms due to 
pressure upon nerve roots and pressure upon the cord more or less simul- 
taneously, but the pain usually remains unilateral for some time. It will 
be seen that in these two varieties ((a) and (b), sometimes described as the 
extramedullary tumours) the first and most prominent symptoms are referred 
pains due to pressure upon nerve roots. 

(c) Those growing in the spinal cord itself (or the intramedullary variety) 
give rise to very little nerve root pain at the commencement, while such pain 
as there is is usually bilateral; so the symptoms are chiefly those of a partial 
paraplegia from the commencement, while there sometimes will be Brown- 
Séquard phenomena or dissociation of sensations. In addition to the pain 
being less severe in this variety and seldom beginning at the commencement 
of the disease, the paraplegia is often less complete than in the extra- 
medullary variety, whilst it also must be remembered that, growing within 
the substance of the cord as they do and frequently infiltrating it, the intra- 
medullary type are seldom capable of being removed by operation. 

The localisation of the level of a spinal tumour is of paramount importance, 
and depends largely upon the level of the nerve roots involved, the anss- 
thesia present and the motor symptoms, while it should be remembered 
that the lesion is often one or two segments higher in the cord than these 
symptoms would indicate. A more accurate method of localising the level 
of a spinal tumour by means of the injection into the spinal theca, by lumbar 
puncture, of a fluid opaque to X-rays is now being extensively used (Vol. I., 
Ch. XXITII.). This fluid is known as lipiodol, and is made in two varieties, 
one lighter and the other heavier than the cerebrospinal fluid. The lighter 
one is injected below the tumour and rises up inside the dura until it reaches 
the point where the tumour prevents its going further. The heavier fluid is 
injected above the tumour and sinks down until the tumour stops it. An 
X-ray photograph is then taken, and by this means an accurate localisation 
of the upper and lower limits of the growth can be obtained. Certain cases of 
chronic serous meningitis have been attributed to the use of lipiodol. 

An examination of the cerebrospinal fluid is of great importance, as it 
is found that a yellowish fluid with high albumen and globulin content is 
diagnostic of a spinal tumour. The occurrence of a yellowish cerebrospinal 
fluid below the tumour with a clear fluid above it is known as Froin’s syndrome. 
The possibility of the disease being syphilitic should always be remembered, 
while in some instances the condition may resemble closely syringomyelia, 
chronic spinal meningitis (see p. 139) and myelitis. This latter condition in 
the form of compression-myelitis is sometimes the result of the prolonged 
pressure produced on the cord by a spinal tumour, as well as by caries, 
aneurysms, etc. 

A differential estimation of the spinal fluid pressure by Queckenstedt’s test 
is often of value (see p. 8). 
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Pressure on a lumbar root from herniation of a nucleus pulposus may 
closely resemble a spinal tumour (see p. 139). 

Treatment. As many of these conditions are syphilitic, a preliminary course 
of antisyphilitic treatment, and especially iodide of potassium, should be tried 
for two or three weeks before determining upon an operation. As the outlook 
for a patient with a spinal tumour is bound to be fatal if no relief is given, an 
exploratory laminectomy always should be performed except in the case of 
secondary growths. The localisation of the level of the tumour is of the 
greatest importance (see p. 137). In many cases there is tenderness of the 
spinous processes over the tumour. In the case of extradural and meningeal 
growths, the laminectomy is undertaken with a view, if possible, to removing 
the growth completely, and this often can be done, especially if it is an endo- 
thelioma or fibroma, in which case the outlook is very good and a complete 
cure quite likely. In the case, however, of an intramedullary growth it is 
not likely that complete removal will be possible, but here a simple laminec- 
tomy to produce a decompression of the cord probably will relieve the symp- 
toms and the pain temporarily. In other cases where the tumour is inoperable 
it may be possible to relieve pain by resecting certain of the posterior nerve 
roots in its neighbourhood. This clearly will depend upon the situation and 
nature of the growth. 

Myelitis. This is a condition of local degeneration or destruction which 
may affect certain portions of the spinal cord as a result of hemorrhage into 
it, injuries, pressure upon it by bony fragments, tuberculous abscesses, new 
growths, granulation tissue, callus, or scar tissue. It is also sometimes caused 
by direct extension into the cord of infection from the meninges. In other 
cases which may be regarded as medical, it is the direct result of certain toxins, 

or possibly of a definite blood-borne infection of the cord, such as syphilis, 
or in pneumococcal or influenzal cases. 

In these cases a localised portion of the cord becomes red, congested and 
later flabby and softened, the nerve cells and filaments being destroyed and 
finally being replaced by fibrous scar tissue, while there is a marked tendency 
for the change to spread slowly up the cord. 

The symptoms are variable, and may be of an acute or chronic nature. There 
will be pain down the back and down those nerves which arise in the diseased 
segments, while paraplegic symptoms soon comeon. Various sensory changes 
will be present, and the physical signs will slowly spread up the trunk, while 
sooner or later the bladder and rectum will be involved. The treatment is 
chiefly symptomatic and also should be directed against the causative agent. 

Acute Spinal Meningitis. This is a leptomeningitis and in some cases 
occurs as the result of a direct spread from the cerebral membranes. In other 
cases the spinal meninges may be directly infected as a result of injuries, 
gunshot wounds or spina bifida, and in these cases the infection is very lable 

to spread to the cranial cavity. The pathological changes are very similar 
to those in cranial meningitis (see p. 32), pus tending to collect, especially 
on the posterior surface of the cord. 

Sooner or later in its course the symptoms of cranial meningitis (see p. 32) 
will be present, but attention will be called to the spinal infection by deep- 
seated and severe pain in the back, extending down individual nerves or 
round the body (girdle pain), painful cramps, twitchings, and spasms of the 
musg¢les, marked hypereesthesia, especially cf the trunk and the legs, and brisk 
reflexes. The muscles are rigid, especially those of the neck and back, while 
the rigidity may spread to the limbs, the spasms which occur sometimes 
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resembling those of tetanus. The onset is rapid, with rigors, and the tempera- 
ture is high and emaciation rapid, while after a few days signs and symptoms 
suggesting myelitis (¢.c., paraplegia and anesthesia) usually will set in. 
When the cranial membranes are involved death is almost inevitable, but 
when the spine only is affected recovery is possible, while some cases tend to 
pass into a chronic state (see below). 

Treatment. Very little can be done except general treatment and the relief 
of symptoms as they arise. Sedatives and hypnotics will be required, while 
the bladder and rectum will need attention, and it is often found best to 
nurse the patient in the prone position. Repeated lumbar puncture often will 
give relief. Sulphonamides must be administered. 

Chronic Spinal Meningitis (Meningifis Circumscripta). This is usually a 
pachymeningitis which is very chronic, and is accompanied by a certain 
amount of sclerosis of the surface of the cord; the membranes become 
thickened and adherent to the cord in places, with the result that locally 
there is considerable distension of the meninges with cerebrospinal fluid, the 
fluid being loculated and under considerable tension, while the cord itself 
appears shrunken and thickened. The nerve roots may be matted and 
adherent to the membranes. The condition is usually found in the lower 
part of the cord in adults, and may give rise to symptoms closely resembling 
a spinal tumour. In some cases it is the result of a previous acute attack, 
while in others it is chronic from the first, and in these it is frequently but 
not invariably associated with syphilis. Many cases follow a preceding 
injury, while others have been reported as due to lipiodol injections (see p. 137). 

Clinical Features. These are those of an ill-defined, local lesion of the cord, 
and therefore may resemble a spinal tumour. The early symptoms are 
localised pain and weakness of muscles. This usually commences in one leg 
and spreads to the other, while there will be shooting pains and hyperesthesia, 
which is not, however, very definitely localised to any particular roots. The 
weakness increases and becomes a definite spastic paralysis with rigid muscles 

and brisk jerks, and the condition finally passes into a double spastic para- 
plegia. Patches of anesthesia will appear, but these are not as a rule com- 
plete, while there is little tendency for the disease to interfere with the bladder 
function or to give rise to the formation of bedsores. The condition is hardly 
ever seen above the mid-thoracic region and is often preceded by an injury. 
Treatment. Antisyphilitic treatment is not as a rule helpful, while little 
can be done in’ the way of medical or local treatment. Horsley, who first 
described this condition, recommended that a laminectomy should be done, 
the meninges opened and washed out with a 1 in 2,000 solution of perchloride 
of mercury. In most cases an exploratory laminectomy is clearly indicated, 
as it is difficult to exclude the possibility of a spinal tumour being present, 
while if a cystic collection is found evacuation of the fluid gives good results. 

Damage to and Hernia of the Nucleus Pulposus. Many cases of sciatic pain 
are due to changes in an intervertebral disc, usually the result of damage. 
The intervertebral disc is a layer of fibrocartilage whose circumference is 
tough and adherent to the bone (the annulus fibrosus) but whose central part 
is softer and subjected to considerable pressure (nucleus pulposus). A 
lumbar nerve root comes into close connection with part of the annulus 
fibrosus on its way out of the spinal canal, though it normally should lie 
loosely amidst fat and connective tissue. 

Prolapse of the Nucleus Pulposus. This may be the result of an injury, 
often trivial, which ruptures the annulus fibrosus so that the pressure forces 
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out a part of the nucleus which forms a small rounded swelling under the 
posterior longitudinal ligament. In other cases the annulus fibrosus does not 
rupture but yields, so that a herniation of the nucleus occurs (Hernia of 
the annulus fibrosus). Hither of these conditions may compress a lumbar nerve 
root, which at operation may be found to be stretched over a small hard 
white swelling. The injury has often been small and may be forgotten and 
usually affects the disc between the fourth and fifth lumbar vertebre, so that 
it is usually the fifth lumbar root which 1s involved. 

Clinical Features. The condition usually occurs in patients between the 
ages of twenty and forty-five who may remember an injury, generally 
occurring while they were stooping, thus producing a compression of the 
intervertebral disc. Sciatic pain is the chief symptom, the pain going down 
into the heel and back of the leg. The nerve is tender on pressure and 
stretching, there is no anwsthesia while wasting and diminution of the knee 
jerk do not usually occur. ‘There is inability completely to flex the hip and 
the spine. Naturally the patients (and often their doctors) are often under 
the impression that they have “ lumbago ” or “‘ sciatica.” In some instances 
pain in the lumbar region is the first symptom only leading after some 
weeks to sciatic pain. Occasionally the pain is bilateral and it is markedly 
variable both in its severity and occurence, the patient at times having no 
pain for weeks on end. These variations are probably due to alterations in 
the amount of oedema of the prolapsed nucleus. Slight degrees of lumbar 
rigidity or scoliosis may be found, but bladder and rectal symptoms are 
seldom present. Examination of the cerebrospinal fluid generally shows no 
change either in its pressure or content, while an ordinary X-ray film shows no 
abnormality. But an injection of lipiodal into the theca followed by an 
X-ray photograph will usually show the lesion as an indentation or filling 
defect in the shadow while the affected root sheath does not fill. Three to 
five cubic centimetres of lipiodol are usually injected. 

Treatment. This consists in laminectomy. The theca is opened, the 
nerve root lifted aside and the posterior longitudinal ligament covering 
the swelling is incised, when a loose fragment of nucleus pulposus can often 
be removed. The intervertebral disc should be interfered with as little as 
possible. 

Syringomyelia. This disease which is a cystic degeneration of the central 
portions of the cervical (or occasionally lumbar) enlargement of the spinal 
cord, sometimes produces truly surgical lesions in addition to its purely 
neurological phenomena. 

Slight degrees of scoliosis are often present with wasting of the muscles of 
the arm and especially the hand. Dissociation of sensations is usually present 
and the legs are spastic. 

Charcot’s joints are often present in this disease, usually in the arm (shoulder 
or wrist) and are accompanied in the wrist by a peculiar boggy oedematous 
swelling of the whole wrist and hand. They are not so painless as the 
corresponding joints in tabes. 


DEFORMITIES OF THE VERTEBRAL COLUMN 
Apart from deformities due to disease of the bones, certain displacements 
occur in the spinal column which are dependent upon muscular and ligamen- 


tous changes. 
Three common deformities of the column are met with: scolzosts, in which 


the column bends laterally and the vertebres also become rotated ; kyphosts, 
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in which the spine arches with its convexity backwards; and lordosis, in which 
it bends with its convexity forwards. 

It must be remembered that in the foetus the spine presents a backward 
convexity throughout its whole length ; when the erect attitude is assumed 
later on, this backward convexity gives way to a backward concavity in the 
cervical and lumbar regions, these concavities being due entirely to muscular 
and ligamentous action, so that they are capable of easy alteration. It must 
be remembered, also, that in a perfectly normal spine there is often a con- 
siderable amount of irregularity in the spinous processes, and that one or 
more of them may project unduly, this being a great source of profit to bone- 
setters and other unqualified practitioners. 


SCOLIOSIS 


This is the commonest variety and consists of a lateral bending of the spine, 
accompanied by a rotation of the vertebral bodies, the bodies being rotated 
always towards the convexity of the curve, so that the spinous processes are 
directed towards the concavity. The actual curving, therefore, as measured 
by these latter processes, always 
appears to be less than the true 
amount. This twisting of the ver- 
tebre is a mechanical effect due to 
the interlocking of the articular 
processes, and it occurs to a certain 
extent during the normal move- 
ments of lateral flexion of the spine. 
At times there is only one curve, 
which involves the whole spine, but 
it is more common to find that one 
primary and other secondary curves 
are present, the primary curve 
being the original deviation, and 
usually seen in the thoracic region. 
This primary curve has its convexity 
usually towards the right, this prob- 
ably being the result of the greater 
use and development of the right 
side of the body. To compensate 
for this primary curve and to keep 
the head erect and the pelvis ih 
straight, compensatory curves in seat ns Ew Wa 

Fra. 41. Marked scoliosis. Line (a) 1s a 


the opposite direction will form vertical line up from the centre of the 
above and below the primary curve. sacrum and line (5) is drawn from the 


The condition is not uncommonly first dorsal spine to the centre of the 
associated with a mild degree of ne 

kyphosis. When the deformity becomes marked and has been present for 
some time, the vertebree become misshapen, their bodies becoming wedge- 
shaped and thicker on the convex side than on the concave side. The 
intervertebral discs undergo similar changes, while the articular processes, 
lamine, transverse and spinous processes become curved and approximated 
on the concave side, and separated on the other side. The ligaments and 
muscles become secondarily shortened, the muscles being contracted on the 
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concave side and stretched on the convex side, while occasionally the 
vertebra actually become ankylosed together. 

Two degrees of lateral spinal curvature therefore must be recognised :— 

(a) One which can be assumed by a normal spine and does not necessitate 
any bony deformity or alteration: such a curve is recoverable, and this 
constitutes far the commonest variety. 

(6) The more serious type, which the normal spine cannot imitate and 
which requires an alteration of the structure of the vertebre for its produc- 
tlon—these are not usually remediable. 

In the dorsa] region the walls of the thorax are affected by the deformity, 
partly by the bending and still more by the rotation of the vertebral bodies, 
with the result that the mbs on the convex side become separated and project 
backwards, a marked hump being formed by their angles a few inches to one 
side of the spine, so that the front of the chest on this side becomes shghtly 
flattened. On the opposite side the ribs are compressed together, but the 
curve at their angles is lessened so that the thorax becomes flattened behind, 
but rather more prominent in front. The shape of the thorax is thus altered. 
The sternum is pushed over towards the concavity and twisted round so that 
it looks to one side, the side of the con- 
vexity of the spinal curve, while the 
whole thorax becomes rhomboidal in 
shape, its capacity when the deformity 
is marked becoming diminished. The 
thoracic viscera become displaced and 
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Fig 42. A shght degree of scolio- Fig 43 Severe scoliosis with the 
sis with the dorsal curve to the patient’s back flexed, showing the 
left. prominence of the ribs. 


compressed, and even the abdominal viscera may become pushed down or 
compressed, while the patient appears to have grown shorter and his limbs 
to have lengthened. Sudden fatal cardiac failure 1s not uncommon in 
persons with severe angular deformities of the spine: this 1s probably due to 
kinking of the aorta as a result of its clinging to the bent spine. At times an 
oblique deformity of the pelvis (the scoliotic pelvis) occurs as a secondary 
deformity. The shoulder on the convex side 1s raised and the scapula 
pushed outwards, and this is often the first thing noticed, whilst the waist 
may be altered, becoming more marked than usual and presenting as a deep 
sulcus between the ribs and the crest of the ilium The erector spine 
muscles will be found standing out prominently on the convex side, owing 
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to the rotation of the vertebral bodies, while on this side the hip will appear 
unduly prominent. 

Tn severe cases there always will be a certain amount of kyphosis combined 
with the lateral curve. 

In the early stages the deformity will disappear when the patient bends 
forwards or when the trunk is extended by the patient hanging by his arms, 
but later on the deformity becomes fixed, and then suspension produces no 
changes. In very severe cases the patient becomes permanently stunted 
and dwarfed. However great the deformity is, the spinal cord never 
becomes compressed. 

Causes. (a) Congenital. This is a rare variety which is seen in small 
babies. The vertebre are developed from four centres of ossification, one for 
each side of the neural arch and one for each side of the body; should there 
be a lack of ossification of one side of one vertebra, the result is that a 
wedge-shaped vertebra is produced, which tilts the whole column over to one 
side. This can be seen in an 
X-ray film. In this variety the 
curve is sharper and of a more 
angular type than in the other 
forms of scoliosis, and the rota- 
tion of the vertebre is less 
marked, while the deformity is 
usually irreducible. 

(6) Rickety scoliosis is seen in 
young children, where it is the 
result of the soft and malleable 
condition of the vertebre. In 
this case the primary curve is 
usually in the lumbar region, and 
may be the result of the child 
always having been carried upon 
the same arm; it may be one of 
the most severe and intractable 
forms (see Vol. I., Ch. XVIII.). 
Similar changes are sometimes 
seen In older children as a result 
of adolescent rickets. 

(c) An important and common 
variety is that known as com- 
pensatory scoliosis, where the con- 
dition arises as a secondary 
deformity, compensatory to tilting 
of the pelvis as the result of some 
mechanical asymmetry of the 
trunk or legs; such as shortness 
of one leg, pes planus, valgus sa 
conditions me "the se or ankle, Pere soap tec 
genu valgum, coxa vara, dislocation of the hip on one side, adduction 
or abduction of the hip, contraction of the knee, old badly united 
fractures, deficient epiphyseal growth, genu varum, etc. When, for 
instance, one leg is shorter than the other, the pelvis drops on that side and 
this causes the lumbar spine to tilt. The upper portion of the spine then 





144 DISEASES AND INJURIES OF THE SPINE 


bends in the opposite direction in order to maintain the body and head in the 
vertical position (see Vol. I., Ch. XX.). When one hip joint is permanently 
adducted or abducted, tilting of the pelvis again occurs in order to bring 
the legs parallel to one another (see Vol. I., Ch. XX.), and the result 
of this is a scoliosis of the same type‘as the above. In this type of scoliosis 
it will be noticed that the deformity disappears when the patient sits and 
is only visible when he is standing, while it can be got rid of by fitting 
him with a high boot of one or other type in order to compensate for the 
shortness of the limb, which may be real or apparent (see Vol. I., Ch. XX.). 

In other instances scoliosis is due to deformity of the thorax, such as falling 
in of the chest wall after an empyema operation or in association with 
phthisis or fibrosis of the lung. Here there is a primary dorsal curve convex 
towards the normal side of the chest, while the deformity is usually irre- 
mediable, but not very pronounced. 

In an old-standing torticollis there will be a primary cervical curve, with 
a compensatory dorsal curve in the opposite direction. 

Certain attitudes adopted to relieve pain, such as those seen in sciatica 
or sacroiliac disease, will give rise to a mild degree of scoliosis of this 
type owing to the weight of the body being transferred to the normal side. 
This curve also disappears when the patient sits down. 

(d) The commonest type of all, which is known as static scoliosis (habitual 
or postural), develops in young people and in adolescents, especially in 
rapidly growing girls, who are weak and anemic, possibly as the result of over- 
growth, overwork at school or at business, insufficient food and poor hygiene, 
overlifting, or tight and ill-fitting clothes, while in some cases adenoids, myopia 
or astigmatism appear to play a part. It undoubtedly often is due to the 
patient continually taking up faulty attitudes, with the weight carried on 
only one leg as the result of carelessness or fatigue, and is the result of the 
skeletal muscles being weak and relaxed, while the ligaments in their turn 
are also weakened and stretched. The condition is not seen among savage 
races, while it undoubtedly exhibits a tendency to run in families. It is far 
more common in girls than in boys, especially amongst school-children, in 
whom, in addition to the above causes, it may be due also to writing with 
the right hand and in a faulty position, with the head twisted or the shoulder 
raised. It is seen also as the result of riding side saddle and in those whose 
employment necessitates standing on or using one leg more than the other, 
as in lathe workers, etc. 

(e) A rare type of the disease is that associated with unilateral paralysis of 
the trunk muscles, or in some cases with unilateral spasm and shortening of 
these muscles. The former condition is seen chiefly as the result of infantile 
paralysis and syringomyelia, especially in the muscles round the shoulders, 
while the latter condition is usually the after-effect of an infantile hemiplegia 
(Little’s disease). Congenital torticollis may also be regarded as another 
variety of this condition. 

(f) Hysterical scoliosis is occasionally seen in neurotic young women ; there 
is very marked lateral displacement, with very little rotation, while pain is 
complained of greatly. One or other hip is often firmly adducted also. 

Clinical Features. All forms of this disease come on slowly and insidiously, 
and in some instances the condition is first noticed on account of features 
which have no direct connection with the spine; thus a dressmaker may 
notice that one shoulder is growing up and out; or the mother may notice 
that the hip seems prominent. Some cases present themselves with pain in 
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the breast or ribs, which may be seen to be prominent on account of the 
scoliosis. In most cases, however, the crookedness of the back is first noticed 
about the age of puberty, though it is difficult to say how long it has existed. 
The patient usually has very few symptoms, complaining possibly of feeling 
tired and weak and occasionally of pain in the back and shoulders, while she 
may be inclined to lie about and resent standing and walking; if pain is a 
severe feature it is very probable that caries is present. In very severe cases 
there will be shortness of breath and interference with the action of the heart, 
giving rise to palpitation and cardiac pain. The majority of cases seen in 
hospital practice nowadays are sent up by medical school inspectors who 
have noticed slight spinal deviations in the routine examination of children. 
The patient must be examined completely stripped and both in a sitting and a 
standing position. In early cases the spinal deformity may be very slight 
and an alteration in the level of the scapular angles may be the only thing 
detectable. The spinal processes should be marked out with a blue pencil 
and backward projection of the ribs on one side looked for. This is rendered 
more noticeable if the arms are folded and the patient bends forward. The 
patient also may be examined when hanging by the hands from a bar, and 
then many of the deformities should disappear. A careful examination 
should be made for a primary cause for 
the scoliosis, such as shortening or 
deformity of one of the legs, contraction 
of the chest, etc. Pott’s disease can be 
excluded always by the absence of 
rigidity, of angular backward deformity 
and of localised pain. In many early oo 
cases it will be found that the patient 
can herself correct the deformity and 
that it will disappear if she stretches her 
hands above her head as far as possible, 
or if she stoops forward and touches the 
floor with her hands. 

Treatment. If the deformity is not 
fixed and disappears when the patient : mm 2 
hangs by the arms, it always can be § we 
completely cured. If fixed by ligamentous % 4 
shortening, muscle contraction or bony 
changes, it always can be improved, but 7 : = 
will never disappear completely. The * A ee 
treatment of the condition is directed Fic. 45. A spinal jacket fitted to 
first of all at the primary cause. Thus ve Lainie of Fike Sat aac 
inequality in the length of the legs 
and deformity of the limbs must be corrected, whilst in the static variety 
the general health must be improved by tonics, fresh air and proper 
diet. Errors of posture must be put right and care taken that the 
patient stands and sits in proper attitudes and at proper desks and chairs. 
Adenoids may need treatment, and care must be taken in girls to avoid 
tight and ill-fitting corsets. In some cases myopia or astigmatism will be 
the cause of the disease, and this should be treated with suitable glasses. 
Standing still is to be avoided, as the tendency is to stand on one leg, but 
walking, riding (astride in the case of girls) and other exercises which 
develop both sides of the body may be indulged in in moderation. There 
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must be a carefully arranged combination of rest and exercise, so that the 
muscles of the back may be developed and exercised without being unduly 
tired. Certain special exercises are usually beneficial; deep breathing 
exercises to increase the capacity of the thorax are also valuable. 

In mild cases, where the deformity disappears on suspension, after a 
short period of complete rest in bed to get rid of the feeling of pain and 
tiredness, massage, gymnastic exercises and the prophylactic measures 
mentioned above will usually be sufficient, while rest on a flat board in 
the supine position for an hour or two daily is useful. 

In the more severe cases, when the deformity is not affected by suspension, 
it is probably permanent, but much can be done to conceal it and pre- 
vent it increasing. The treatment here also takes the form of increasing 
muscular development and special exercises. In very severe cases a 
supporting spinal jacket may be worn, though this is the last resource, 
as it will weaken the spinal muscles. Attempts have been made at 
forcible correction of these fixed deformities by means of successive plaster 
of Paris jackets applied firmly and tightly with the child completely 
suspended, and renewed as the correction gradually 
occurs at intervals of two or three months. By this 
method correction is not very forcible, and unfortunately 
the great principle of producing overcorrection cannot be 
adopted. Other methods are the employment of straps 
and slings, or of plaster of Paris jackets rather on the 
lines of those employed in Pott’s disease, with windows 
in them (see p. 124), but these have not been followed by 
very great success. 

Paralytic scoliosis and that due to disease of the chest 
require a firmly fitted support as a permanency. 


KYPHOSIS 


This is a condition in which the dorsal convexity of the 
back is increased. It is sometimes accompanied by a 
compensatory lordosis of the lumbar spine, but com- 
pensatory curves above the kyphosis are not often seen. 
It is met with at any age and 1s due to many causes, 
while it varies in degree greatly from a sharp acute angle, 
as seen in Pott’s disease, to what may be described as a 
small degree of round shoulder. Its causes are as 
follows :— 

(1) It may be the result of general or local diseases 
affecting the bones of the spine. These are osteitis 

v ouuese ux, aeformans, acromegaly, spondylitis deformans, osteoma- 

lordosis. lacia, hypertrophic osteoarthropathy, or senile atrophy, 

and in these conditions the kyphosis 1s general, affecting 
the whole length of the spine, and no compensatory curves are present. 
In other diseases the kyphosis is local, and this is seen in Pott’s disease, 
fracture-dislocations, malignant growths of the spine and traumatic spon- 
dylitis. In these conditions compensatory curves (lordosis) are usually 
present in order to keep the head and trunk erect. 

(2) Paralytic kyphosis is seen as the result of weakness or paralysis of the 
spinal muscles in tabes, progressive muscular atrophy, poliomyelitis, 
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Friedreich’s disease, etc. In these cases the kyphosis is often very severe 
and may involve the whole length of the spine. 

(3) Static kyphosis, which is the result of faulty posture or habits. This 
is a common form, and though in young children it is occasionally due to 
rickets and general debility, it is more commonly found in adolescents, 
where it usually occurs in the cervico-dorsal region, and is then due to habits 
of continuous stooping when reading or writing, to myopia and faulty 
postures. In more elderly patients it is seen as the result of occupations 
which involve stooping and carrying heavy weights; thus it is seen in 
gardeners, agricultural labourers, porters and cobblers, and in these cases 
no compensatory curves are usually present, as the patient is able to keep 
his head erect without them. In kyphosis the head is poked forward 
with a peering attitude, the chest is Batened and the scapule are 
prominent and tilted obliquely. 

In the form of “‘ round shoulders’”’ the senaition is seen frequently in 
adolescents, especially in overgrown girls, and in these it is predisposed to 
by ansmia, myopia, adenoids and stooping postures, especially in reading 
and writing. The deformity in these cases is usually slight and at first, 
at any rate, can be corrected voluntarily. 

Treatment. The treatment is similar to that of scoliosis and is to a large 
degree preventive. Faulty attitudes in standing, sitting, reading and writing 
must be corrected and such conditions as adenoids and myopia attended to. 
The child must be made to rest on her back for an hour or two every day 
without a pillow and the spinal muscles should be strengthened by massage, 
electrical treatment and exercises, while the general health of the patient 
should be attended to. 


LORDOSIS 


This is the reverse of the preceding deformity and consists of a curvature 
of the spine with the convexity forwards. It is almost confined to the lumbar 
region, where it is usually a secondary or compensatory condition, and this 
compensatory curve is usually produced by the backward tilting of the pelvis, 
which occurs when there is some degree of fixed flexion in one or both hip 
joints. The continued and fixed flexion of the hip may be due to tuberculous 
disease, either active or after ankylosis has occurred, Charcot’s disease, 
bilateral congenital dislocation or other unreduced dislocations, malunited 
fractures, etc., and the compensatory lordosis which ensues enables the trunk 
to remain in the erect position. When the patient sits on a flat surface the 
tilting of the pelvis disappears and the lordosis vanishes, while if the patient 
lies on his back on a flat couch the lordosis can be felt by passing the hand in 
behind the lumbar spine, which will be found to be some distance away from 
the couch. When this is so the lordosis can be corrected and its amount 
estimated by lifting the leg on the side on which the hip is flexed off the 
couch until the flexion produced is equivalent to the fixed flexion in the hip. 
When this has occurred the pelvis will resume its correct position, the lordosis 
will disappear and the lumbar spine come into contact with the couch again. 
Another method of doing this is to lift the sound leg off the couch and 
flex the hip up until the pelvis is forced back, the lordosis disappears, 
and the lumbar spine touches the couch. When this occurs, the thigh 
on the other side on which the hip is flexed and fixed will also rise off 
the couch. Lordosis is seen occasionally in other regions of the spine as a 


curve compensatory to a kyphosis above or below it. A double lordosis is 
10—2 
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sometimes seen above and below a marked kyphotic curve, as a secondary 
phenomenon. 

There is another group of cases in which lordosis occurs, and these are 
patients who carry heavy weights suspended in front of them; thus it is 
seen in street hawkers, pregnant women, or patients with large uterine 
fibroids, ovarian cysts or other large abdominal tumours, and in very stout 
people with fat and pendulous abdomens. It sometimes occurs in a slight 
degree as a congenital deformity, and then tends to run in families. 

It will be found occasionally in such diseases of the neuromuscular appa- 
ratus as affect the muscles which maintain the erect posture. Thus it is seen 
in progressive muscular atrophy, pseudo-hypertrophic muscular paralysis, etc. 

The treatment of the condition is entirely that of the conditions to which it 
is secondary. When these are corrected it will disappear ; if these cannot be 
corrected nothing can or need be done for the lordosis. 

Spondylolisthesis. This is a rare condition in which the fifth lumbar 
vertebra, carrying the vertebral column with it, slips forwards over the top 
of the sacrum. As a racial feature it occurs especially in American negroes 
and the Bantu races, when it may be accompanied by a cleft in the lamina. 
It is due either to an imperfect development or a fracture of the articular 
processes of the lumbosacral articulation or of the pedicles of the fifth lumbar 
vertebra ; occasionally it is due to caries of the fifth lumbar vertebra. Two 
main forms are seen—(1) when there is a congenital separation of the fifth 
lumbar vertebra into two portions, so that its body is displaced forwards and 
its spine and lamina with the sacrum, backward ; (2) in the less common form, 
the whole lumbar vertebra steps forwards upon the sacrum and carries the 
spinal column with it. It occurs equally in either sex. The deformity then 
takes place and is increased by the action of the weight of the body or of 
weights carried on the shoulders. Pregnancy naturally will tend to increase it. 
The patient appears to have an intense lordosis with a marked hollow 
immediately above the sacrum, his height appears shortened, and the lumbar 
vertebrae may be felt in front through the abdomen very easily. The condition 
is accompanied by a considerable amount of pain and disability. 

Treatment. The treatment consists first of all of ; rolonged rest flat on the 
back for some weeks. This is followed, when the patient gets up, by the 
application of a moulded leather jacket, while he must use crutches for many 
months in order to take the weight of his body off the lower part of his 
spine. Many and heroic orthopedic operations have been devised to reduce 
the deformity and fix it with bone grafts, but the results are poor, and the 
wise surgeon will not encourage them. 


LAMINECTOMY 


This is the operation required in order to expose the spinal cord. Its indications 
have been mentioned already ; it will be required most commonly for the removal of 
spinal tumours or for the relief of chronic, localised spinal meningitis or to perform 
resection of the posterior nerve roots. In spinal injuries it is practically never wise 
to perform a laminectomy if there appears to be a total lesion of the spinal cord, 
though the operation often will be beneficial in partial lesions or partial compressions 
of the cord. Occasionally in tuberculous spinal caries when paraplegia is present a 
laminectomy may be required, and here care must be taken not to open the dura. 
Foreign bodies in the spinal canal may be removed in this way. , 

The localisation of spinal lesions has already been referred to on p. 137. The 
following anatomical points are, however, valuable in connection with the operation. 
The spinal cord ends at the lower border of the first lumbar vertebra ; the dura ends 
at the upper border of the third sacral vertebra; the lumbar enlargement lies 
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opposite the tenth, eleventh and twelfth dorsal vertebra; the line joining the 
highest points of the iliac crest crosses the spine of the fourth lumbar vertebra ; the 
level of the posterior superior iliac spine corresponds to the second sacral vertebra. 
The root of the scapular spine corresponds to the third dorsal, the angle of the scapula 
to the seventh dorsal, the epiglottis to the fourth cervical, and the cricoid cartilage 
to the sixth cervical vertebre respectively. 

It must be remembered that the spinal segments in no respect correspond in level 
to the vertebre with similar numbers, the segments always being higher than the 
corresponding vertebre. In order to discover what segment is opposite to any 
particular vertebral spine, in the cervical region add one to the number of the spine ; 
in the upper dorsal region add two ; in the lower dorsal region add three ; while the 
third, fourth and fifth lumbar segments all lie opposite the eleventh dorsal spine 
and the space immediately below it, and the sacral segments lie opposite the twelfth 
dorsal spine and the space below that. 

In performing the operation of laminectomy an intratracheal anesthetic, though 
not essential, is of great help. The patient may be placed either prone upon his face 
or lying on one side, and propped up with pillows into a semi-prone position. An 
incision is made corresponding in length to at least six vertebral spines ; this should 
not be strictly in the midline, but should take the form of a slightly curved flap 
extending about one inch to either one or other side of the midline. The large mass 
of spinal muscles have then to be separated from the spinous processes and lamin 
on both sides, and this is best done with a knife and rougine. This step is difficult 
to perform, and much blood will be lost while it is being done unless care is taken to 
stop it. This is best done by packing the wound firmly with pads soaked in very hot 
saline and frequently renewed. Many surgeons then make a practice of cutting 
away four or five spinous processes with strong forceps at the site required. This is, 
however, not necessary. The lamine are then removed by cutting them with a saw, 
or better, with laminectomy forceps on both sides ; they should be cut close to the 
articular processes and those belonging to at least four or five vertebrz should be 
removed, care being taken not to damage the dura or the cord. The dura can then 
be examined, and if it is required to expose the cord, first of all the dura, and finally, 
the arachnoid mater may be incised and held aside with forceps ; the cord and the 
nerve roots can then be examined. At the end of the operation the dura may be 
sewn up with a continuous stitch, the muscles brought together with catgut, and the 
skin neatly closed. The patient should be nursed on his side, and care must be taken 
in moving him in bed. He may have to wear a spinal support for at least a year 
after the operation, but most cases are perfectly comfortable and safe without this, 
as the strength of the spinal column as a whole is not interfered with. 


CHAPTER IV 
AFFECTIONS OF THE LIPS, FACE, MOUTH AND JAWS 


Surgical Anatomy. In connection with the face and lips it must be noticed 
that the soft tissues here are particularly lax, mobile and well supplied with blood. 
It follows that wounds and incisions on the face and lips heal both well and quickly 
without much scarring, and that the facial tissues are particularly favourable for 
plastic operations and flap cutting, while cedema of the soft tissues and hemorrhage 
into them, should it occur, can both spread easily and become very extensive. 
(Edema especially gives rise to great swelling and disfigurement in the lax tissues of 
the lips and eyelids. The blood supply and nerve supply of the face is derived from 
many sources, the former coming from the facial arteries and from branches both of 
the superficial temporal and internal maxillary vessels; while the nerve supply is 
derived almost entirely from the fifth cranial nerve. The veins for the most part 
drain down into the neck to enter the jugular veins, but at the internal angle of the 
orbit there is free communication via the angular vein with the venous channels 
inside the skull, especially the cavernous sinus. There is thus always a considerable 
tendency for septic lesions upon the face and lips to spread within the skull via this 
path and give rise to grave intracranial infections. The lax subcutaneous tissues 
of the face are also in direct continuation with the cervical fascia, with the result that 
septic conditions in the face and jaws frequently will spread down into the neck and 
thence even into the mediastinum. 

Development of the Face and Palate. Congenital malformations of the 
face and palate are common and their origin and formation depend upon the way in 
which these structures develop. During early foetal life the primitive gut ends 
blindly in front as well as behind; in the first month a depression, known as the 
stomods#um, forms at the front end of the ventral surface and grows in to meet 
the primitive gut. The bony and fleshy parts of the palate are developed from a 
series of processes growing out from the anterior end of the ventral surface of the 
embryo. Towards the end of the first month of intrauterine life the primitive 
cerebral vesicle becomes acutely flexed over the end of the notochord, and from the 
base of the prosencephalon those processes grow out which : !timately form the face : 
they are five in number and converge to meet each other and to surround the primitive 
buccal and nasal cavities, this stomode#um appearing, as described above, at first 
as a stellate depression. Those processes, which are shown diagrammatically in 
Fig 47a, consist of one median projection which grows down from above and is known 
as the frontonasal process, and on each side of two lateral projections, which grow in 
from the sides, and the upper of which is called the mazillary process, the lower 
the mandibular process. The median frontonasal process consists of two lateral 
symmetrical halves, and each half of it soon becomes divided by a cleft known as the 
nasal cleft into two separate processes, an outer one known as the lateral nasal 
process, and an inner one which becomes rounded and is known as the globular 
process. ‘These processes, as well as forming the superficial parte of the face, also tend 
to send prolongations backwards in the form of shelves which later on unite to form 
some of the deeper structures, such as the palate. These five processes above 
described proceed to unite as follows :—the prominent mandibular proceases soon 
unite in the middle line to form the mandibular arch containing Meckel’s cartilage, 
which ultimately becomes the lower jaw and the lower lip, while the shelf-like 
projection which grows backwards from it forms the floor of the mouth. 

The two globular processes unite and their superficial parte form the central portion 
of the upper lip (the philtrum), while their deeper parts, which project back like a shelf, 
form the nasal septum and the central portions of the premaxillary bone, the two 
central incisor teeth developing in this central premaxillary portion. The lateral 
nasal on each side remain separated from the globular processes by the nasal 
oleft, which ultimately forms the anterior nares, and these lateral nasal processes 
form the roof of the nasal cavity and the al nasi with a small portion of the side of 
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Fie. 474. Early development of the face. 


ens eeonasteone 


ee” eee J MESMAL NASAL PROCESS 
(GLOBULAR PROCESS) 


Via. 478. Diagram of the processes entering into the formation of the face. 
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the cheek, while the shelf-like backward projection from this process forms the 
lateral portion of the premaxillary bone in which the two lateral incisor teeth develop. 
There now exists a cleft between the lateral nasal process and the maxillary process 
known as the naso-orbital cleft, but this cleft is closed ultimately almost completely 
by the globular and lateral nasal processes fusing with the maxillary processes, only 
the deeper portion of the cleft persisting as the nasal duct ; thus from the maxillary 
process are developed the lateral portions of the upper lip, the greater part of the 
cheeks with some of the facial bones, while the backward projecting shelves from the 
maxillary processes should meet each other in the middle line to form the whole 
of the soft palate and all the hard palate except the premaxillary bone. It will 
be seen, therefore, that the lateral nasal process does not take any part in the 
formation of the free border of the upper lip, while there are certain clefts and 
lines of fusion both in the face and the palate as shown in Fig. 47B and 47c which 
may be the seat of certain well-defined congenital abnormalities in the future. 
The fusion of the projecting plates which form the palate occurs from before 
backwards, while the development of the face and palate and the fusion of the various 
processes are usually complete at the end of the tenth week of intrauterine life. 
The fusion of the two globular processes occurs at a very early stage, almost before 
any of the other changes have commenced. 

Failure of fusion between any of these processes may occur and thus give rise 
to developmental deformities; the cause of these arrests in development is not 
nown for certain; often they are combined with deformities in other parts of the 
body such as talipes, imperforate anus or spina bifida ; sometimes they appear to 


run in families, while in other instances syphilis or malnutrition has been thought to 
account for them. 


DEFORMITIES OF THE LIPS AND FACE 


Hare Lip. By a hare lip is meant a congenital cleft or notch in the upper 
lip, and the distance to which this extends either upwards or backwards is 
very variable. In many instances the condition is associated with a cleft 
palate, though it is quite common for each of these conditions to exist without 
the other. The cleft in the human lip in no way resembles the cleft upper 
lip of a hare. It will be found occasionally that a cleft lip is accompanied by 
a notch in the alveolus without there being a cleft palate in addition. 

Nearly all hare lips are lateral, and though a median hare lip is occasionally 
seen it is exceedingly rare. 

Lateral Hare Lip. This is due to failure of fusion between the globular 
and maxillary processes on one or both sides. 

A hare lip which extends into the nostril is said to be complete, otherwise 
it is incomplete ; it is alveolar if the alveolus is notched; simple if only the 
soft parts are involved ; while it may be either bilateral, in which case it is 
usually alveolar and accompanied by a cleft palate, or it may be unilateral, in 
which case it is more common on the left side and in boys. In the alveolar 
cases there will be a partial cleft between the premaxillary bone and the 
remainder of the hard palate, while in the bilateral cases, although the two 
clefts may be unequal, they are usually both complete, so that the philtrum 
of the upper lip is completely separated from the rest of the lip. When this is 
so, and especially if, as is usually the case, there is a complete cleft palate also, 
the central portion of the lip, together with the separated premaxillary bone, 
is usually tilted forwards out of line with the rest of the upper jaw, while in 
severe cases the whole of the premaxillary bone appears to have moved 
forwards and will be found to be attached often by a thin pedicle near the tip 
of the nose, giving the child an extraordinary appearance which looks as 
though it had a proboscis. 

Even in quite mild incomplete cases, and still more if the condition is 
complete, there will be a certain amount of deformity of the nose, which is 
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flattened and has its nostril altered on the side of the cleft. Other deformities, 
such as talipes and spina bifida, are present sometimes, while the condition 
exhibits a tendency to run in families ; occasionally a lip has no cleft, but a 
thin red scar-like line will be seen in it. 

It will be seen from Figs. 47 a and 3, that a lateral hare lip of this kind is due 
to imperfect fusion between the globular process and the labial portion of the 
maxillary process, while the cleft in the alveolus, if present, passes between the 
premaxillary and maxillary bones; but the relation of this cleft to the 
incisor teeth varies, as the portion of bone in which these teeth develop is not 
very constant; thus the lateral incisors, though usually on the inner side of 
the cleft, are occasionally found on the outer side. Though the premaxillary 
bone consists of two separate portions the cleft usually passes outside it. 

Median Hare Lip. This is exceedingly rare. Mild cases are seen occasion- 
ally where there is a small central cleft, the result of failure of union of the 
two globular processes, while occasionally the condition is due to complete 
absence of the globular processes and the parts developed from them ; so that 
the philtrum, the central part of the premaxillary bone and the nasal septum 
are missing. 

All forms of hare lip, and especially severe forms and bilateral forms, and, 
above all, those associated with cleft palate, may 
interfere with the child’s power of suckling, so that 
its nutrition will suffer and treatment become a 
matter of urgency. The cleft is surrounded by a 
certain amount of scar tissue, while the fact that the 
orbicularis oris is defective renders the deformity 
more noticeable when the child cries or laughs. 

Later in life, apart from the deformity, a hare 
lip is objectionable, as it gives rise to a lisping speech, 
but much less deficient articulation than that which 
accompanies a cleft palate. 

Treatment. Should there be difficulty in suckling, this sometimes may be 
got over by means of a nipple shield with a flap, but if the condition is severe 
and a cleft palate is present, the infant will have to be fed by a spoon, the head 
being held back and the food put right into the pharynx. 

The only treatment for the hare lip itself is operation; in the case of a 
combined hare lip and cleft palate the hare lip should be operated upon first, 
as this will improve the child’s nutrition and the closure of the lip sometimes 
will cause the cleft in the palate to diminish in size. The earlier the opera- 
tion on the hare lip is performed the better, though the child should be allowed 
a week or two to get accustomed to the world which it has entered and to gain 
a little strength. The operation, therefore, is best performed somewhere 
between the ages of one and three months, the actual date depending upon the 
nutrition and circumstances of each particular child ; certainly it should be 
performed before dentition commences. 





Fia.48, Median hare lip, 


Operations for Single Hare Lip. Innumerable operations have been devised 
for this condition, though in principle they are all much the same and consist first in 
dissecting the lip free from the maxilla and alveolus and cutting through the mucous 
membrane attaching it. The ala nasi should be mobilised also, especially if the nose 
is‘deformed. The edges of the cleft are then pared, and certain flaps cut in such a 
way that the cleft can be united with the red margin continuous and with a minimum 
of scarring, while it must be remembered that in the process of healing contraction 
will occur and that the deformity must be over-corrected, therefore, at first. The 
various methods of paring the margins and cutting the flaps are described in con- 
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nection with Figs. 49 and 50 and are known by the names of Rose, Nelaton, Edmund 
Owen, Mirault, Veau, etc. 

When the flaps have been cut and adjusted the gap in the lip is sutured into 
position without tension, the greatest care being taken to approximate the borders 
of the red margin. Mucous membrane, muscle and skin must be carefully stitched to 
the similar tissues on the other side of the gap. Strong suturesof fine catgut and 
salmon gut are used, silver wire, etc., being quite unnecessary, while the nostril on the 
affected side should be made rather smaller than that on the normal side, as it 18 
certain to dilate later, the stitches being adjusted to produce a slight prominence at 
the end of the incision, which will contract subsequently (see Fig. 50). The greatest 
care must be taken to control hamorrhage, which often leads to infection and which 
small children tolerate badly. The wound is dressed with strips of gauze stuck on 
to it with Whitehead’s varnish while tension is best prevented by a special steel 
clip apparatus in which case no dressing is necessary but care must be taken that 
nasal mucus does not run into and infect the wound, the stitches all being removed by 
the eighth day and the dressing continued for another four weeks. The child probably 
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Fic. 49 a, Bandc The three stages uf Nelaton’s operation for hare hp vp, 
and F are corresponding steps in Mirault’s operation 


will pull at the dressing and try to pick it off, and, therefore, should have short 
straight splints on his arms so that he cannot bend his elbows. He will have to be 
fed with a spoon at first, and the mother’s milk can be drawn off and given this way. 
At the end of a week usually, even before the stitches are out, he may be put back on 
the breast. 

Operations for Double Hare Lip. In this case we have the complication that 
the premaxillary bone is probably markedly displaced forwards, while, in addition, 
two olefts have to be dealt with. If the premaxillary bone is not displaced 
it need not be touched, but when it projects forwards it must be as far as possible 
replaced in its proper position. The first part of the operation, therefore, will con 
sist in doing this, and in many cases it will be wise to be content to do this only at 
the first sitting and to close the clefts a few days later. Under no circumstances 
should the premaxillary bone be removed, as it nearly always can be replaced, and 
if it is removed the front of the lip and nose will dropin. The bone is best replaced, 
either by fracturing it back and fixing it into position by silver wire or, better, by 
resecting the nasal septum and incising a V-shaped wedge of it, in which case it is 
often possible to slide the bone back into pdsition without rotating it, and in this way 
the position of the incisor teeth when they erupt will be more natural. The opera- 
tions which deal with the closure of the double cleft are similar to those already 

hare lip and are illustrated by means of Fig. 50, A, while the 
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dressing and after-treatment are the same as in the case of the single operation. It 
will be found sometimes that for a few hours after the operation the child has a 
difficulty in breathing, as the hole through which it breathes is so much smaller 
than it was, but this is usually set right by holding the lower lip down for a short time. 

In severe cases a condition of microstoma may be produced by this operation ; if 
so, a small plastic operation later will correct this. 


Facial Cleft. This is a rare deformity and is due to failure of closure of 
the naso-orbital fissure in whole or in part. It consists, therefore, of a cleft 
which will be found in the line of this fissure, starting below in the situation 
of a hare lip and running up round the side of the nostril towards the inner side 
of the lower eyelid along the line of the nasal duct. It may involve the soft 





Fig. 50. A. Rose’s operation for double hare lip. B. Rose’s operation for single 
hare hp C. Edmund Owen’s operation for a single complete hare hip. 


parts only, but sometimes involves the bones and is occasionally accompanied 
by a coloboma of the iris. A simple plastic operation will cure this condition. 

Macrostoma and Microstoma are due to incomplete fusion and excessive 
fusion, respectively, between the maxillary and mandibular processes. In the 
former case the mouth is exceedingly wide, and other developmental defects, 
such as accessory auricles, often willbe present. The limits of the true mouth 
are often indicated by two small papille on each lip which mark the spot 
where the orbicularis oris is inserted. In microstoma the mouth may be very 
small, and in some instances only just will admit a probe; occasionally the 
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lower jaw is deformed also. This condition, as well as being sometimes 
congenital, is often the result of operations upon the lips and cheeks, or 
previous severe ulceration and scarring. 

Mandibular Cleft. Thisoccursin the middle of the lower lip and sometimes 
extends a short distance down into the neck. It is due to failure of union of 
the two mandibular processes and is very rare. Such a cleft usually involves 
only the soft tissues, but may extend down to the bone. 

Fistula of the Lip. Two smal] openings in the mucous membrane are 
occasionally found, one on each side of the middle line of the free border 
of the lower lip; they lead down for 
about half an inch into a narrow 
sac under the mucous membrane. 
Watery fluid comes out of these open- 
ings, which are often associated with 
hare lip and show a_ considerable 
familial tendency. 

Treatment. All these conditions are 
easily remedied by small plastic opera- 
tions, the details of which will de- 
pend upon the site and nature of the 
lesion. 


Boe ) peri ee INJURIES OF THE LIPS AND FACE 
ee f RE Like the scalp, the blood supply of 
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Fic. 51. Macrostoma with an vitality of the skin is very great and 
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occurs with the most remarkable completeness and rapidity, while infection 
is rarely severe ; it is even worth while replacing completely separated portions 
of tissue. These tissues lend themselves very freely for this reason, and also 
on account of their laxness, to the performance of plastic operations for the 
correction of deformities which may be due to actual loss of tissue from wounds 
or cicatricial contraction after burns, lupus and other conditions. Contraction 
of the soft tissues of the face leads to great deformity, as the eyelids may be 
drawn down and everted, the mouth and nose deformed, or the skin of 
the neck involved, so that the chin and head are drawn down towards 
the chest. 

Wounds of the face bleed freely, whilst should any of the more important 
vessels be divided it will be seen that they will bleed from both ends, as 
the anastomosis is free; in the case of deep or punctured wounds it will 
be found often that the skull, antrum of Highmore, orbit, mouth or nose are 
penetrated. In the case of lacerated wounds every effort should be made to 
clean up the parts, to remove foreign particles, such as grit or dirt ground in, 
and render the tissues aseptic. The wounds may then be stitched in perfect 
confidence that they will heal by first intention, while the mucous membrane 
of the mouth, eyelid, or cheeks should be sutured separately with catgut 
stitches. If small portions of the nasal, malar, or other bones appear to be 
detached, they should be removed. Whitehead’s varnish is a convenient 
method of dressing such wounds. 

It occasionally happens in wounds of the face that the parotid gland or its 
duct is involved and saliva will then escape from the wound. If the gland is 
injured this usually ceases spontaneously, but if the duct is injured a salivary 
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fistula is likely to form (see p. 212). The facial nerve, the supraorbital, the 
infraorbital, or inferior dental nerves are likely to be damaged, leading 
respectively to facial paralysis or to loss of sensation. 


DISEASES OF THE FACE AND LIPS 


The face and lips are subject to the same infections and tumour formations 
as are the skin and subcutaneous tissues in other parts of the body. Erysipelas, 
boils, carbuncles and anthrax are 
seen here frequently, the latter f 
being found particularly over the ‘, 
chin and shaving area from infected , | ° 
shaving brushes. Septic condi- ie ee: 
tions such as these when on the a : So 
face or upper lip must be regarded 
as serious lesions on account of 
their liability to give rise to intra- 
cranial infection and _ general 
septicemia, while erysipelas is 
liable to give rise to oedema of the 
glottis and stridor. 

In the treatment of boils and 
carbuncles on the face, unnecessary 
manipulation and handling are to 
be avoided for the above reasons. 
Incision should be avoided if 
possible, but should it appear a 
necessity a simple crucial incision 
should be made without any attempt at squeezing or scraping the lesion. 
Excision is not often possible. 

Acne and Sycosis are common on the face; the former is due to chronic 
staphylococcal infection of the sebaceous glands and gives rise to multiple 
pustules with red raised bases: an autovaccine will cure this usually. In the 
latter condition the hair follicles of the beard are infected and the hairs become 
matted with a purulent discharge. Depilation by means of X-rays or 
occasionally electrolysis and vaccine treatment will remedy this. 

Septic Cracks and Fissures occur usually in the middle of the lower lip as the 
result of cold and frosty weather. Such a crack is really a small ulcer and 
will become hard, painful, indurated and liable to bleed, while it is con- 
tinually being torn open by the movements of the mouth. It may in the 
end give rise to lymphatic obstruction and thickening of the lip, or even to 
epithelioma. If local applications in the form of antiseptic creams fail to 
heal it, the crack should be aneesthetised with cocaine and scraped or excised. 

Cancrum Oris (Noma, Gangrenous Stomatitis). This is an infective 
gangrene of the soft tissues of the lips and cheek which occurs in young 
children of poor vitality, especially those who live in large cities and are 
recently recovering from measles or some other fever ; it 1s rarely seen nowa- 
days. It commences as an infection of the mucous membrane through an 
abrasion which spreads, and soon a grey slough forms on the inside of the 
cheek with a foul smell and discharge. The gangrene spreads and the cheek 
becomes swollen, tense and shiny, while frequently the skin becomes black 
and sloughs as the process spreads right through the whole cheek. Cases 
have been recorded in which the process has spread to the tongue, palate, 
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and bones of the face and jaw, which necrose in turn. The child is usually 
in a profoundly toxic state, and though the temperature may be high, with 
rigors, it is frequently subnormal and the child collapsed, while there is a grave 
risk of its developing septic pneumonia, septicemia, pywmia, or intracranial 
infections. Infection in most cases probably is due to Streptococcus pyogenes, 
often accompanied by Vincent’s spirilla, and by spirochetes. 

Treatment. The prognosis is very bad, and the only treatment likely to be 
of any avail consists in freely excising all the sloughing and infected tissue 
under anesthesia. The mouth and throat are protected, and the bare 
edges of the wound are then cauterised with pure carbolic or nitric acid, which 
should be neutralised at the end of the operation. Necrosed bone must be 
removed and the mouth afterwards kept as clean as possible with antiseptic 
mouth washes, while the child is given nourishing food and stimulants. 
Extensive scarring and deformity may follow this procedure, and this will 
have to be made good later on by means of plastic operations. Sulphanil- 
amides must be given. 

Carbuncle of the Lip. This is a dangerous condition which is due to 
staphylococcal infection of the soft tissues of the lip, resembling an ordinary 
carbuncle. It may commence in a scratch or sting, and rapidly gives 
rise to an intensely painful and marked swelling of the whole of the lip with 
a spreading cedema of the face. The condition is particularly liable to lead 
to infection of the intracranial sinuses, or to general septicemia as a result 
of implication of the facial veins. It may resemble anthrax closely (see 
Vol. I., Ch. VIII.). Operation should be avoided if possible and the case 
treated with hot bathing and vaccines when localisation has occurred. 
Localisation may be hastened, and cure effected, by injection of about 20 c.c. 
of the patient’s blood at intervals into the subcutaneous tissue around the 
original lesion. 

Glanders and actinomycosis also are seen on the face occasionally, having 
spread thither from the nose or the jaw respectively. 

Syphilitic Disease of the lips is not uncommon. 

(a) Promary Chancre. The lip is the commonest site of extragenital 
chancre, the lesion being seen here most commonly on th3 upper lip, usually 
half-way between the middle and corner of the lip. It is said that the infection 
in this situation usually occurs from infected drinking vessels or pipes or by 
kissing, but there are other methods by which this may come about. Such 
an extragenital chancre is atypical, and on the lip it usually starts as a crack 
or fissure, and soon presents itself as a rounded firm ulcer with slightly everted 
edges surrounded by an extensive zone of infiltrated tissue, which somewhat 
resembles oedema, and which may involve the whole lip and usually leads to 
great eversion of the lip. The induration and hardness are not marked, but 
this soft infiltration is very extensive, while the ulcer discharges a thin, 
watery sero-pus. Marked enlargement of the submaxillary and submental 
glands occurs, while the secondary signs and symptoms develop compara- 
tively early. Such a chancre may resemble an epithelioma, but develops more 
rapidly, involves the glands sooner, and these are softer and more mobile, 
while the ulcer is more flattened and less irregular and the tissues around less 
indurated but more infiltrated. The appearance of the secondary signs and 
symptoms soon settles the diagnosis. Chancres occasionally are seen also 
on the eyelids. 

(b) Secondary lestons are common on the lips in the form of mucous patches 
and snail track ulcers, both involving the mucous membrane. Condylomata 
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are seen occasionally at the angles of the mouth, while the secondary rash is 
well marked and usually pustular on the forehead (corona veneris). 

(c) In the tertiary stage gummata with deep serpiginous ulceration occasion- 
ally occur, while one form of macrocheilia is syphilitic (see p. 158). This 
usually affects the lower lip, which becomes thick, hard, everted and swollen 
as the result of a diffuse fibrosis, due to gummatous infiltration. Gummata 
are especially common on the nose and forehead. 

(d) In congenital syphilis deep cracks and fissures occur on the lips and 
frequently give rise to persisting scars radiating from the corners of the mouth 
and known as rhagades. 

The treatment of these conditions is that of syphilis in general. 

Tuberculosis. The face, lips and mucous membranes of the nose and 
mouth are common situations in which tuberculous lupus occurs. The disease 
commences as a series of warty, apple-jelly nodules, which spread slowly 
over the face and leave behind them a healed puckered scar, which is always 
liable to become epitheliomatous and causes gross deformity and destruction 
of tissue (see Vol. I., Ch. IX.). 

The bones of the face are not uncommonly involved by tuberculous caries, 
the malar bone, the zygoma, and the outer margin of the orbit being the most 
common situation. Its pathology, diagnosis and treatment are that of tuber- 
culous caries in general; the condition frequently gives rise to tuberculous 
cold abscess, as also does a tuberculous infection of the preauricular glands. 

Tuberculous ulcers similar to those seen on the tongue (see p. 196) occur in 
the mucous membrane of the lips in patients suffering from phthisis. They 
are superficial and very painful. 

Macrocheilia. This is a condition of hypertrophy of the lip which may 
affect either lip, but most commonly the lower one. 

(a) A congenital form occurs which is due to a dilatation of the lymphatic 
spaces, which are surrounded by an overgrowth of fibrous connective tissue, 
analogous to that seen in macroglossia (see p. 191), the condition really being 
one of lymphangioma. The condition is seen in mental deficients, and the 
lip becomes thick, rigid, firm, protruded and everted, while it may be two or 
three times its normal size; sometimes ulceration will set in, while attacks 
of inflammation are frequent. A plastic operation with the removal of a 
“V-shaped piece is the best treatment. Another form of congenital 
macrocheilia is due to nevus. 

(6) A tuberculous form occurs in children and adolescents: here most 
frequently the upper lip is involved by a chronic lymphangitis, surrounded 
again by oedema and fibrosis and thought to be the result of tuberculous 
infection of chronic cracks and fissures ; it is often accompanied by enlarged 
cervical glands. The lip usually will diminish in size as the result of general 
anti-tuberculous treatment. 

(c) Both the foregoing forms occur in children, but in adults the condition 
is almost always the result of tertiary syphilis, in which case it reacts readily 
to antisyphilitic treatment (see Vol. I., Ch. VI.). 

Herpes Labialis. This is a poudition which may be seen on either lip and 
takes the form of a herpetic eruption consisting of a number of vesicles on 
red and inflamed bases, which become transformed into pustules and then 
burst, dry up and scab over. It is seen in children in association with colds, 
but is especially indicative of pneumonia and pneumococcal infections. No 
treatment as a rule is required. 

Molluscum Contagiosum, This is an infective condition which passes from 
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one child to another and gives rise to round pearly white swellings, umbilicated, 
and of any size up to that of a pea; they are often multiple and are seen on 
the face, lips or eyelids. The cause is unknown, and the best treatment is 
excision or incision and curetting (see also Vol. I., Ch. [X.). 

Tumours and Cysts. The tumours and cysts found on the lips and face 
are the same as those found on the skin elsewhere ; thus nevi are common, 
adenoma, plexiform neuroma, sebaceous and dermoid cysts, melanotic 
sarcoma and warty growths are frequent (see Vol. I., Ch. IX.). These latter are 
especially seen on the lower lip, where they may resemble an epithelioma. 
They do not, however, ulcerate, bleed, involve the lymphatic glands or give 
rise to any infiltration of the tissues round. They are best removed as they 
may become malignant. 

Dermoid Cysts. These are specially common on the face; they may 
occur along any of the lines of embryological fusion (see Vol. I., Ch. VITI.), but 





Tia. 534. Large fungating rodent ulcer Fia. 538 The same case three 
of the nose, trea by application of months later, after treatment ; 
a radium plaque for twenty-two hours complete healing followed 
daily for ten days. further plaque treatment. 


are mostly seen at the outer angle of the orbit or at the root of the nose. 
They are not adherent to the skin, but frequently are surrounded by a small 
bony ridge. They should be excised. 

Mucous Cysts occur in the mucous membrane of the lips and cheeks as the 
result of the obstruction to the ducts of mucous glands, and give rise to small, 
round, bluish, translucent, fluctuating swellings. They should be dissected 
out. A ranula is an exaggerated form of this condition (see p. 213). 

Rodent Uleer. The face is the most common situation of this growth, 
which is a variety of glandular cancer, possibly commencing in the sweat 
or sebaceous glands, usually in patients over forty and especially on the upper 
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part of the face. Some authorities regard it as a basal-celled carcinoma 
of the skin. It consists of columns of small epithelial cells, which are 
rounded and closely packed without prickle cells or keratinisation and which 
grow down into the deeper tissues. In each of these columns the outer cells 
which surround it are always elongated and larger than the central cells, 
while cell nests do not occur; the columns are surrounded by masses of new- 
formed vascular connective tissue. The growth starts as a hard papule or 
nodule in the skin, which gradually infiltrates the deeper tissues, but ulcera- 
tion often does not occur for a year or so. When the ulcer is fully formed it 
spreads in all directions with a raised indurated and rolled edge and a base 
which is firm, hard and covered with dry, red, glazed granulations often 
arranged in wave-like forms. There is a firm induration round the edge and 
base, which does not, however, extend far into the surrounding tissues, and no 
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Fra. 54. Advanced sprouting Fic. 55 Lower lip, showing an epitheh- 
epithelioma of lip. oma of the sprouting granulomatous type. 


discharge if it remains aseptic. Attempts at healing and scarring occur in 
the central parts, but the ulcer increases in size steadily and slowly, often 
taking about three years to reach the size of a sixpence, while every tissue it 
comes in contact with is destroyed and eaten into, including the eyeball, 
nasal cavities, the bones and even the brain. There is no pain in the early 
stages, and the lymphatic glands are not involved. After the disease has 
been in existence for many years it exhibits a tendency to become more 
malignant and more like an epithelioma in type (see Vol. I., Ch. IX.). 

Treatment. This should consist in free excision if this is practicable, and 
when the growth is small, The use of caustics has been given up, as it is 
found that radium, X-rays or carbon dioxide snow will effect a cure frequently 
in cases which are too extensive for excision, especially in the superficial 
growths, while the deeper ones may react to radium (see also Vol. I., 
Chapters IX. and XXIIT.). 

Epithelioma of the Lip. This is a common condition, being of the squamous- 
celled variety, and is confined almost always to the lower lip of men of over 
forty. It is undoubtedly due in some instances to smoking a short clay or 


hot pipe ; the few women who have contracted the disease have nearly always 
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been smokers of clay pipes ; in other instances it has followed upon a syphilitic 
lesion or a chronic crack or wart. It is a disease chiefly of the working classes 
and of country dwellers. A few instances have been reported in which it has 
been the result of a sharp or carious tooth. It appears in several forms :— 

(1) As a hard wart-like nodule, usually between the midline and the angle 
of the mouth. This wart is indurated, bleeds readily and soon ulcerates. 

(2) Asa hard or indurated crack or fissure in the lip which spreads to form 
an ulcer. : 

(3) Asa typical malignant ulcer with hard, firm, everted edges and extensive 
infiltration of the tissues 
round. 

(4) As a raised mass of 
hard, red granulations, which 
sprout and grow over the lip. 

(5) Occasionally as a diffuse 
infiltration of a large portion 
of the lip, which becomes 
hard, nodular and shrunken. 

The condition steadily 
advances and _ ultimately 
involves the greater part of 
the lip, forming a_ hard, 
indurated mass with much 
infiltration round, while the 

ms ulceration spreads chiefly 
Fig. 56. Epithelioma of lip treated by implantation towards the angle of the 
eee mouth and down the chin. 
The ulcer is very painful and there will be a watery sanious discharge, while in 
time the jaw, the mucous membrane and gum will be invaded. The sub- 
mental and submaxillary glands are soon involved, and finally the deep 
cervical glands will become infected also, but visceral metastases are very 
rare. The glands assume the typical appearance of malignant glands. The 
disease proves fatal if untreated in about three and hair years, death usually 
being the result of the secondary growths in the neck and due to pain, exhaus- 
tion, sepsis or hemorrhage. The diagnosis is usually easy, though simple 
warts may occasionally give rise to difficulty. If there is any doubt a piece 
should be examined microscopically. 

On the upper lip the disease is far less common, and is seen equally in the 
two sexes. Its clinical appearance, methods of spread and symptoms are 
exactly the same, though it is probably less malignant, and is due sometimes 
to an infection by direct contact from a similar growth on the lower lip. 

Lreatment. This is one of the few situations where radium treatment gives 
good results, and the insertion of needles around the growth should be carried 
out as detailed on p. 207 and illustrated in Fig. 56. Operative treatment 
consists in early and complete removal of the primary growth with a con- 
siderable portion of the lip round it and removal of the lymphatic 
glands in the neck, including the submaxillary, submental and carotid 
glands, The excision of the growth should consist of a |_| or U-shaped 
portion of the lip, the edges of the incision being quite half an inch away from 
the growth in all directions. V-shaped excision is to be avoided, as it will out 
across infected lymphatic vessels, The lip is usually then easily repaired 
without cutting any flaps, but if necessary there should be no hesitation 
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in removing the whole of the lip right down to the chin and then performing 
a plastic operation for the formation of a new lip. The glands are best 
removed by a block dissection of the neck as described on p. 208. Recurrence 
on the lip is rare, but in advanced cases this will occur frequently in the 
glands. The prognosis if the operation is performed early is good. aa the 
disease appears to be far less malignant than epithelioma of the tongue. 

Epithelioma of the Cheek. Epithelioma also starts on the inner side of the 
cheek, often in association with carious and neglected teeth; the condition 
may increase slowly, but often penetrates rapidly (Boring F'pithelioma), 
when the cheek appears brawny and infiltrated, and may be incised for 
cellulitis. The prognosis is very bad in this latter type, and radium often 
aggravates the disease. 

Epithelioma of the Face. This disease is much more rare on the face than 
on the lip, but it is seen occasionally in elderly patients on the eyelid or edge 
of the nose, where it may develop in connection with a pre-existing scar, 
wart, or septic lesion. It is seen sometimes in workers in tar or paraffin as a 
sequel to chronic eczema or inflammation of the face. It starts as a hard 
nodule resembling a wart, which soon breaks down, ulcerates and gives rise 
to an ulcer with a deep, everted, raised edge and indurated base, sometimes 
known as a “‘ crateriform ulcer.” The glands in the neck are involved rapidly 
in a way similar to that which occurs when the disease arises in the lip, while 
as in the case of all squamous epitheliomata, metastases to internal organs are 
rare. On the face the disease appears more malignant than on the lip. 

The treatment consists in excising the growth and associated lymph glands as 
in the foregoing condition. 


-” 


THE PALATE 


Cleft Palate. The development of both the hard and soft palates has been 
discussed on p. 150, and, to recapitulate, it has been seen that the palate is 
formed of the two palatal plates of the maxillary processes and the four 
portions of the premaxillary bones derived from the frontonasal process, 
these portions all meeting at the anterior palatine foramen and the process 
of fusion spreading from before backwards. By a cleft palate is meant a 
congenital defect of the palate due to these portions failing to unite properly 
so that a communication exists between the nose and the mouth; the term 
is not applied to those gaps in the palate which may be due to injury, syphilis, 
lupus or malignant growths. Such clefts may be complete or incomplete, 
the incomplete ones always involving the posterior part of the palate. These 
latter vary in degree from a bifid uvula to a cleft which simply involves the 
uvula and soft palate. In other cases more or less of the hard palate will be 
cleft or the gap may extend as far forwards as the anterior palatine canal. 
In these incomplete clefts the cleft is entirely in the midline, but in the more 
severe complete types, where the cleft extends forwards beyond the anterior 
palatine foramen, this anterior part of the cleft ceases to lie in the midline 
and deviates to one or both sides, passing between the outer side of the pre- 
maxillary bone and the maxilla. These cases involve the alveolar margin, 
and are accompanied by a hare lip, which is single or double, according to 
whether the cleft in the palate passes to one or both sides of the pre- 
maxillary bone. If the condition is bilateral the premaxillary bone is greatly 
displaced forwards, and may be found attached to the tip of the nose (see 
p. 151). 


11—a 
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Such a cleft varies considerably in width, and it must not be forgotten that 
the nasal septum growing downwards from the surface of the frontonasal 
process also has to meet and unite with the palatal segments about the tenth 
weck of intrauterine life. Thus if the cleft is wide the lower end of the nasa] 
septum may remain free and project between the palatine segments, so that 
the cleft appears double, and in some of these cases the nasal septum is greatly 
hypertrophied. More commonly, however, the septum becomes adherent to 
one edge of the palate, usually the right, and this gives the cleft the appearance 
of being away to one side of the midline. 

In all cases of cleft palate the roof of the mouth is highly arched and 
narrow (a fact which may render operation easier), while it is by no means 
uncommon for the nasal septum to appear as one continuous slope with the 
palatal process to which it is united. In addition to failing to meet in the 
midline, it sometimes happens that the palatal processes do not extend back 
sufficiently far to enable the soft palate to reach the back of the pharynx and 
perform its function of shuttiny off the nasopharynx, and to remedy this 
defect Wardill and others carry out a pharyngoplasty. 

It is now generally accepted that the best results are obtained when a 
mobile soft palate capable of closing the nasopharynx results from operation 
to ensure which some form of pharyngoplasty is often necessary in addition 
to the uranoplasty. The closure of the gap in the hard palate, the chief 
objectives of the older surgical procedures, is not so essential, indeed some 
surgeons like Gillies are satisfied to close the gap in the hard palate by means 
of an obturator after securing careful closure of the gap in the soft palate. Veau 
has further emphasised the importance of securing union of the mucosa of the 
nasal septum to that of the palate and much ingenuity has been shown in 
securing this, an object by no means easy to achieve especially with a broad 
gap in the palate. 

Chincal Features. With an extensive cleft palate an infant is unable to 
suck, and spoon fecding will be necessary as described on p. 153; thus the 
nutrition of the child may suffer considerably, and very severe cases frequently 
do not survive, as they are particularly liable to thrush, bronchopneumonia 
and diarrhea. If they survive, their speech is very indistinct, the voice 
having a nasal twang as the air is expelled through the nose; no letters which 
require a certain amount of air pressure to be preserved inside the mouth, 
such as the consonants D, P, T, G, can be properly pronounced ; during 
speech the air can be heard hissing out through the nose. Taste and smell 
are much diminished, and the fact that the nasal and pharyngeal mucous 
membranes are continually exposed to the air renders them particularly liable 
to granular pharyngitis and catarrh. 

Treatment. The majority of these cases require operative treatment to 
close the defect, and this always should be advised unless the cleft is particu- 
larly big and it is thought to be too wide for the flaps to be capable of approxi- 
mation. The higher the arch of the palate and the greater the slope of the 
segments and the more narrow the distance between the teeth, the more easy 
will the operation be, as there will be less traction upon the stitches, Jn many 
cases the chances of the patient surviving if the operation is not done are very 
problematical, and it has to be regarded as a matter of urgency in some 
instances. 

There has been considerable argument as to the best age at which the 
operation should be performed, and this will to a certain extent depend upon 
the nature of the operation determined upon. Thus, Lane recommended 
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that his operation should be performed very early, as soon as the child is 
viable and within a few days of birth ; indeed, it is difficult to perform this 
operation satisfactorily after the teeth have appeared. Most surgeons are, 
however, agreed that the objection to this procedure is the smallness of the 
parts, the delicacy and friability of the tissues, and the fact that so tiny a 
child is by no means a good subject for an operation, while for the first 
eighteen months of life a progressive narrowing of the cleft may occur. At 
the same time it undoubtedly is unwise to leave the operation until the child 
is commencing to talk, as bad habits of articulation will have been contracted 
and the faulty speech certainly will persist. We are, thereforo, in agreement 
with the majority of writers on this subject that the optimum time to select 
for this operation is between the second and third years. The child should be 
got into the best general condition possible, the nose and throat must be free 
from disease and infections ; enlarged tonsils are best removed beforehand, 
but adenoids may be left in situ, as they may help to shut off the nasopharynx. 
The object of the operation is to close the gap in the hard palate by means of 
specially constructed flaps, and to close the soft palate, and, as far as possible, 
to retain its mobility ; if this is to be successful it 1s essential that the flaps 
should have a good blood supply, that there should be no tension on them, 
and that no infection should supervene. The various operations, of which 
there are many, will be described below. After the operation is over careful 
voice-training will have to be indulged in, and this is best done by a profes- 
sional voice trainer. It is quite likely that the defective articulation will 
persist, even when the cleft is closed, owing to the patient being unable to 
shut off the nasopharynx with his soft palate from deficiency in the size or 
mobility of this structure, though the introduction of pharyngoplasty has 
greatly reduced this. The operation, however, always is beneficial, for 
it shuts off the nose from the mouth, prevents the food getting into the nose, 
and the nasal mucus getting into the mouth, diminishes the tendency to 
pharyngitis, and improves the sensations of smell and taste. 

Obturators. In certain cases treatment by an obturator or artificial velum 
will give better results than operation ; thus when the cleft is very wide and 
the palate very flat, especially in adolescents and adults, or if the palate is 
badly scarred, as the result of previous operations which have failed or partially 
failed, or if the premaxillary bone has been removed, an obturator will probably 
give better results, this instrument consisting in a plate or plug fitting over the 
aperture and kept in position by suction. This plate may be made of thin 
vuleanite or gold, and should never take the form of a plug fitting into the 
aperture, as this will cause the opening to enlarge. An artificial velum 
consists of an obturator, with a movable flap at the back of it to close the soft 
palate, but these latter structures are not usually very satisfactory. 

The name Staphylorrhaphy is applied to the operation of closing the soft 
palate and Uranoplasty to closure of the hard palate. 

The first stage in many cleft palate operations will have to consist in 
replacement of the premaxillary bone. This bone should never be removed, 
but be replaced as described on p. 154. 


Operations for Cleft Palate. Of the many operations the following are those 
most commonly employed :— 

Langenbeck’s method of uranoplasty, which is best undertaken between the ages 
of two and three, as the presence of teeth has no effect upon it. Mucoperiosteal flaps 
attached at both their ends are detached from the hard palate by making two incisions, 
each incision passing back behind the last molar tooth and going down on to the 
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lower jaw, and running within a quarter of an inch of the alveolar margin to just in 
front of the apex of the cleft. ‘The mucoperiosteum is divided down to the bone, and 
stripped off the hard palate with an elevator which finally intrudes into the cleft. 
Each flap has then to be detached from the back of the hard palate with curved 
scissors without damaging its anterior surface, and this must be done thoroughly on 
both sides or the flaps will not come together. Both edges of the cleft are then 
carefully pared throughout their whole length ; the parts are then ready for suturing, 
and the pared edges of the flaps are drawn together with sutures. Complicated loop 

methods and unwieldy needles have been devised for this purpose, all of which are 
totally unnecessary if the tiny palate needles and Lane’s cleft palate needleholder 
are employed, as by this means the stitch can be passed straight through first one 

edge and then the other edge of the flap. The stitches should be of silk or fine 

salmon gut, not of catgut, and it is unnecessary in most cases to employ any form of 

wire or lead or other metal splints. It is most important to see that the pared edges 

are exactly opposed, that they are not inverted, and that there is no tension on the 

flaps. The stitching should be commenced at the back, the uvula being done first, 

and none of them should be tied until they are all inserted. When the stitches are 

tied, if there is any tension on the flaps the lateral incisions should be slightly enlarged 

to relieve this, and, if necessary, the levator palati and anterior pillar of the fauces 

may be relaxed by fracturing the hook of the palate bone. This is often necessary. 

If in this operation it is found that the nasal septum is attached to one edge of the 

cleft, the flap may be raised partially from the septum and this will facilitate the 

operation. 

Brophy’s Method. This depends upon a different principle and is an attempt to 
close the cleft by drawing the whole of the upper jaws together. It cannot be 
performed satisfactorily after the age of six months, and if there is a hare lip present 
it is best performed before this is dealt with. The margins of the cleft are pared and 
three stout stitches of silver wire are passed through the upper jaws just above the 
palate ; lead plates are threaded on the ends of the silver wire, the maxillary bones 
are pressed together with the fingers until the cleft is obliterated, and the wire 
stitches are then drawn tight by twisting. This often has to be done in two or three 
stages, as manipulation must cease as soon as anemia of the gums appears, so as to 
avoid the risk of necrosis of the maxilla. A few stitches will be required in the soft 
palate, and the wires are removed after about four weeks. The operation is by no 
means free from the risk of necrosis of the jaws and sloughing of the soft tissues ; 
moreover, the defect lies not in the upper jaws but in the palate, and by drawing the 
upper jaws together the upper and lower teeth will not correspond. 

Lane’s method and other flap operations are unsound in principle as they produce 
scarring in the soft palate which is no longer freely mobile ; they will not therefore 
be described. 

These operations have all to be performed upon tiny children under a general 
anzsthetic administered by means of a Junker apparatus withatube. Special small- 
sized gags are required, and long-handled instruments are employed. Bleeding may 
be free ; the child’s head, therefore, should be kept hanging down over the end of the 
table or on the surgeon’s knees and the mouth kept dry by sponging ; a tube attached 
to a suction apparatus and passed into the nasopharynx through the nostril is of 
great help. After the operation is over the child is kept in bed with the head flat, and 
it is best for the mouth not to be touched in any way, neither swabbed out nor 
sprayed ; he must be prevented from putting his fingers in his mouth (see p. 154). 
Liquids are given to him by means of a spoon in very small quantities for the first 
twenty-four hours and in increasing quantities later on. Soft foods and slops can be 
given after the fifth day, and in most cases the stitches will drop out on their own. 
If they require removal, this may be done on the tenth or twelfth day, if necessary 
under an anesthetic. It sometimes will happen that these flaps will break down and 
separate, either in whole or in part. If complete separation occurs the operation 
will have to be done again after a few months ; but if only a partial separation 
occurs, leaving only a small gap, this can be closed easily later by turning a small 


flap over it. 
Perforations of the Palate. Apart from the congenital clefts above described, 
perforations of the hard palate are seen occasionally as the result of injuries, 


not infrequently caused by the stem of a pipe being pushed through it, from 
septic lupus, or far more commonly as the result of necrosis of the palate 
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due to tertiary syphilis. In the soft palate, on the other hand, a perforation 
is more commonly due to epithelioma than to any other cause. 

Abscesses on the Palate are common and are usually due to suppuration 
under the mucoperiosteum in connection with a carious tooth; they are 
known popularly as “ gum boils.” In other instances this condition is 
due to minor injuries caused by a tooth-plate or hard, sharp substances in 
the food. The mucous membrane becomes swollen, red and tender, while a 
flattened, rounded swelling appears, which may be observed to fluctuate as 
pus fornis. The condition usually bursts on its own, but may require 
incising, in which case foul-smelling pus will come out. 

Ulceration of the Palate. Many different ulcers are seen on the palate. 

(a) Semple septic ulceration occurs in connection with the various forms of 
stomatitis (see p. 169). 

(b) Syphilitic Ulceration. The shallow snail-track ulcers and mucous 
patches of secondary syphilis are frequently seen here, both on the hard and 
soft palates. 

A gumma is common on the hard palate, and commences as a round 
elastic swelling near the midline. This softens and bursts and a deep ulcer 
forms, having the characteristic appearance of a gummatous ulcer. The bone 
is usually involved and necrosis occurs, this being one of the few situations 
in the body in which syphilis causes necrosis, though the necrosis is largely 
accounted for by the sepsis. A sequestrum will separate usually, leaving a 
perforation of the palate, while the nasal septum is often involved, so that 
there will be an offensive dis- 
charge from the nose. The 
condition is seen both in ac- 
quired and congenital disease. 
The soft palate is sometimes 
involved in gummatous dis- 
ease, when it will end by 
becoming scarred and con- 
tracted and often adherent 
to the back of the pharynx, 
this condition giving rise to 
a nasal twang and sometimes 
leading to blocking of the 
Eustachian tubes and deaf- 
ness and pain in the ear. 
These conditions react well 
to antisyphilitic treatment, 
while such perforations are 
best dealt with either by 
means of a small operation 
and turning a small flap over 


them or by a properly fitted ' 
obturator, When the aoft Fic. 57. Old-standing perforation of the hard 


palate is adherent to the palate due to syphilitic necrosis. 
pharynx, attempts may be made to set it free, but they do not as a rule 
meet with much success. 

(c) Lupus. This occasionally spreads on to the palate from the cheeks, 
nose or lips, is usually seen in children, and gives rise to great destruction of 
the soft tissues, and in septic cases of the bones, leading to large perforations. 
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Actual tuberculous caries of the bone in this situation, with cold abscess 
formation, is rare. 

(d) Malignant ulcers, usually as the result of epitheliomatous growths (see 
p. 170). These are more common on the soft than on the hard palate. 

Tumours of the Palate. Mucous cysts, dermoids, lipomata and fibromata 
are very occasionally seen, wiile simple epulis (see p. 172) may spread on 
to the palate from the gum. Papillomata are seen, and resemble those on 
the tongue and cheeks. They are often associated with leukoplakia. 

An adenoma sometimes occurs in the glands of the palate as a smooth 
pinkish tumour, rather like a cherry, growing slowly and without ulceration 
pain or glandular involvement; this should be removed by local 
excision. 

Endothelioma occurs in young subjects and appears usually just to one 
side of the midline, under the mucous membrane, as a round, firm, slow- 
growing smooth tumour, with an intact mucous membrane over it. At first 
it does not appear to be malignant, but after being present for some time it 
may become malignant, grow rapidly, and infiltrate the surrounding struc- 
tures; at times it appears to be a perithelioma. It should be removed as 
soon as possible. 

E pithelioma is seen especially on the soft palate ; it is sometimes primary, 
while it frequently involves the palate secondarily by spreading from adjacent 
parts. It resembles an epithelioma on the tongue and gives rise to a hard, 
craggy ulcer with raised indurated edges, and glandular involvement of the 
upper cervical glands. In early cases it may be sufficient to remove the 
palatal and alveolar processes of the maxilla, but if more advanced, complete 
excision of the upper jaw will be necessary. Still more advanced cases can 
be treated by removal by burning them out with a diathermy cautery. 
Melanotic carcinoma is not unusual in this situation. 

Sarcoma occasionally involves the palate, usually spreading there from the 
alveolus or antrum of Highmore, depression of the palate being one of the 
first signs of sarcoma of the upper jaw. The description of this condition, 
with its treatment, will be found on p. 181. 

Elongation of the Uvula. This condition is usually the result of a chronic 
inflammation of the fauces and pharynx, which leads to engorgement and 
hypertrophy of the mucous membrane. At first it can be relieved by means 
of astringents and may disappear, but later it becomes chronic and persistent. 
The latter condition is seen especially in children, in whom the uvula becomes 
swollen and elongated, tickling the back of the tongue and pharynx and 
giving rise to a continual hacking cough, especially when lying down, and 
dften to vomiting. The treatment of this condition consists in removing the 
lower half of the uvula after painting it with cocaine, by pulling it down with 
forceps and snipping it off with scissors. 


a” 


THE MOUTH 


Stomatitis. This is a common condition and consists of an inflammation 
of the niucous membrane of the mouth, which may be due to many causes, 
and is especially seen in children and babies, though rarely in those which are 
breast-fed. 

(a) Catarrhal Stomatitis. This is the result of a septic inflammation of 


the epithelium and is usually associated with a septic injury or wound, a 
burn or scald, with a carious or roughened tooth, or mechanical or chemical 
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irritants, in adults possibly assisted by excessive smoking. In other cases 
it is accompanied by dyspepsia and constipation, while in children of poor 
health it occurs in the course of measles and scarlet fever. It is often the 
precursor of other forms of stomatitis. The mucous membrane becomes 
congested and swollen in spreading patches, while a thick and viscid mucus 
is secreted in excess and the epithelium becomes white and sodden and 
finally comes off in patches, leaving small painful erosions and ulcers. 

(6) Aphthous stomatitis is also seen in unhealthy and badly-fed children, 
and appears as patches of white exudate scattered about the mucous mem- 
brane, which is red and inflamed. After a time the patches run together, 
coalesce, and the epithelium is shed to form small white ulcers, also very 
painful. 

(c) Thrush. This closely resembles the foregoing condition, and is met 
with in children while they are teething in the form of white patches like 
curdled milk on the lips, tongue and throat. It is due to a parasite known 
as the Oidium albicans, which is found in sour milk. It may be accompanied 
by considerable enlargement of the lymphatic glands, which rarely suppurate. 
It is seen occasionally in elderly and debilitated adults. 

Treatment. The treatment of the above conditions consists in the removal 
of the source of irritation and sepsis, of intestinal and constitutional derange- 
ments, and in improving the general vitality and nutrition of the patient. 
Superficial ulcers may be touched with silver nitrate, while antiseptic mouth- 
washes, such as peroxide of hydrogen, potassium chiorate, Condy’s fluid, 
boroglyceride or glycothymoline, should be employed. 

(2) Gangrenous stomatitis, or cancrum oris. See p. 157. 

(e) Ulcerative Stomatitis. This is a more severe form of stomatitis, also 
seen in feeble subjects with septic teeth or during the acute fevers ; its most 
characteristic form, however, occurs as the result of the administration of 
mercury (mercurial stomatitis), which may occur either as a trade poisoning 
or as the result of mercurial treatment. Patients vary considerably in their 
susceptibility to mercury, and occasionally a single dose will produce 
stomatitis, especially in those with septic mouths and who smoke to excess. 
It commences with salivation, the gums soon becoming painful, swollen and 
spongy, while they bleed easily, assume a purplish colour, and the teeth may 
become loose and fall out. Necrosis of the jaw actually may occur, while a 
similar condition is seen in the tongue (mercurial glossitis, see p. 193). The 
lips and cheeks will become covered with small yellow, septic ulcers, while 
the breath is particularly foul and salivation is profuse. The condition may 
resemble closely that seen in association with phosphorus poisoning and 
SCUIVY. 

Treatment consists in removing the cause and leaving off the administration 
of mercury. The mouth and teeth must be kept clean with antiseptic washes, 
while chlorate of potash and dilute hydrochloric acid may be administered 
together with saline purgatives. The loosened teeth frequently will become 
fixed as the condition settles down. 

(f) Vincent’s angina is a severe form of stomatitis associated often with 
considerable general malaise, and is due to Vincent’s spirillum and B. fusiformis 
which are found easily in scrapings from the ulcers. There is great cadema 
and inflammation of the mucosa of the mouth and fauces and the mouth feels 
dry and sandy. The condition, if untreated, persists for a long time, and may 
give rise to extensive ulceration of the gums and floor of the mouth ; a condi- 
tion not unlike epithelioma is produced and some difficulty may in consequence 
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occur in diagnosis. Where any doubt exists a biopsy must be performed 
before any treatment is commenced. 

Treatment consists in the local application of chlorate of potash and 
intravenous injection of a dose of organic arsenic. 

(g) Other forms of inflammation of the mucous membranes of the mouth 
and cheeks are seen in syphilis, gonorrhoea, diphtheria (see Vol. I.), erysipelas, 
and other streptococcal infections. Leukoplakia and smoker’s patches 
similar to those seen on the tongue (see pp. 194, 195) also occur on the cheeks. 

Epithelioma of the Floor of the Mouth. This is a common condition, which 
may occur either as a secondary extension of epithelioma of the tongue or 
it may appear primarily on the floor of the mouth, when it usually com- 
mences between the front and freenum of the tongue and the gum. It is a 
squamous epithelioma, which starts as a nodule, grows slowly, and soon gives 
rise either to a deep, painful, craggy ulcer or to a sprouting mass of raised, 
hard, red granulations. It early involves the muscles of the floor of the mouth 
and fastens down the tongue so that it cannot be protruded, while it rapidly 
becomes adherent to the jaw. The glands are rapidly involved and become 
hard and fixed. As is the case with cancer of the tongue, it is almost always 
associated with foul, septic teeth. It is exceedingly malignant. 

Treatment. Complete excision of the tissues of the floor of the mouth 
and part ofthe tongue will be necessary, while sometimes a portion of the 
mandible may have to be removed. This is usually best done by means of 
Syme’s operation (see Carcinoma of the Tongue, p. 206), while a block 
dissection of the glands in the side of the neck will have to be performed. 
The prognosis is very bad, as this is a particularly unfavourable site and 
recurrence is frequent. For radium treatment, which is here not very 
successful, see p. 207. 


THE GUMS, TEETH AND JAWS 

Surgical Anatomy. The gums, jaws and teeth are intimately connected 
together, and in many cases the teeth are the starting point of disease in the other 
structures. That portion of the mucous membrane of the mouth which covers the 
gums is modified to a certain extent in that it here becomes attached to and incor- 
porated with the periosteum of the bone to form a mucoperiorteum. The teeth with 
which the surgeon is more concerned are those of the second dentition, as it is rare 
for disease of the teeth of the first dentition to be sufficiently severe to implicate the 
jaw and surrounding structures. In the second dentition, however, septic affections 
from the teeth frequently come before the notice of the surgeon, while it is in this 
dentition that the characteristic teeth known as Hutchinson’s teeth are seen in 
congenital syphilis. 

THE GUMS AND TEETH 

Gingivitis, or Inflammation of the Gums (Spongy Gums), is a subacute or 
chronic condition often accompanied by a general stomatitis, and usually 
the result of septic and dirty teeth, leucocythemia, scurvy or overdoses of 
mercury or other drugs. The breath is foul, while the gums become swollen, 
spongy and congested ; they bleed easily and may have shallow ulcers upon 
them, while the teeth become loose and may fall out. The condition may 
be regarded sometimes as an acute form of Rigg’s disease (see p. 171). 

The treatment consists in removing the cause and giving general treatment 
to improve the health of the patient, combined with the administration of 
such drugs as potassium iodide, quinine, and cod-liver oil. Mouth washes 
should be employed, those containing alum or potassium chlorate being 
especially valuable, while the gums should be painted with iodine or silver 
nitrate, 5 per cent. 
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Pyorrheea Alveolaris (Rigg’s Disease). This is a chronic form of septic 
gingivitis which commences round the necks of the teeth, which are usually 
coated with tartar, and is due to a bacterial infection of the soft tissues of 
the gum and periosteum in the neighbourhood of the teeth. It is not known 
whether the actual cause is the deposit of tartar round the teeth or whether 
it is primarily due to failure of nutrition of the gums. A few or many teeth 
may be involved, and the disease does not commence usuallv until middle 
life. The condition commences by the gums becoming purple or red, swollen 
and oedematous and bleeding readily. After a short time they shrink and a 
purulent discharge is noticed, which oozes out from pouches around the necks 
of the teeth, while the mucous membrane of the gum, though no longer 
swollen, remains red and congested and bleeds easily. The breath is foul and 
the tongue coated. After some time the gums shrink further and their soft 
tissues, together with the alveolar margins, atrophy, so that the neck and 
the upper parts of the fang of the tooth become exposed and the patient 
becomes “‘ long in the tooth,” with shrunken gums. As a result of this the 
teeth may loosen and even fall out, so that in some cases a natural cure 
occurs. This loosening of the teeth is helped by the infammation spreading 
deeper into the socket along the periodontal membrane, and when this is 
so, pressure along the alveolar margin will squeeze out thick yellow pus. 
This condition has at various times been held responsible for numerous 
other diseases, both general and local, as the result of the absorption of 
toxins and organisms either by swallowing them or directly into the blood 
stream. Such general conditions as pernicious ansomia, osteo- and rheumatoid 
arthritis, fibrositis, gastric and intestinal disturbances of all kinds, chronic 
indigestion, gastric ulcer, appendicitis, bronchitis, pneumonia, septicemia, 
pyw#mia, headache, furunculosis, chronic renal disease, chronic osteitis, and 
innumerable diseases of the nervous system have been attributed rightly 
or wrongly to this form of oral sepsis; while locally it has been held to be 
the cause of certain cases of necrosis of the Jaw, tonsillitis, empyema of the 
antrum, enlarged cervical glands, and cellulitis of the neck. 

Another variety of the disease is also described in which the gum and 
teeth appear normal, but where, upon an X-ray photograph of the 
gums being taken, absorption of the tooth fangs or the presence of clear 
spaces round them suggests that a hidden infection is present around the fangs. 

The combination of pyorrhcea alveolaris and dental caries which is so 
commonly seen is known loosely as oral sepsis. All such septic teeth should 
be removed before any operation is undertaken on the mouth, nose, pharynx 
or digestive tract. 

Treatment. This consists first of all in the remova] of tartar and the 
application of strong antiseptics to the teeth and gums and the pockets 
between them. Peroxide of hydrogen is specially employed for this, while 
other mouth-washes and dentifrices may be used. In many cases it is wise 
to remove the teeth, while the pouches may be destroyed by the galvano- 
cautery or be emptied and rendered clean by massage and rubbing in a 
paste of chlorate of potash. In other cases complete extraction of all the 
teeth is the only remedy. Arsenic and vaccines sometimes have proved 
helpful. 

Hypertrophy of the Gums. This gives rise to a form of overgrowth of the 
soft tissues of the gum, which sprout up in large polypoid, red aes and 
almost bury the teeth. It is most common in children, and especially in 
those who are mentally deficient, while the teeth often appear early and are 
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large and curious. Excision of the masses of soft tissue should be adopted. 
A somewhat similar condition is seen occasionally as the result of an inflam- 
matory overgrowth due to carious teeth, and with the spongy bleeding gums 
In Scurvy. 

Atrophy of the Gums. This occurs as a senile change, and also may be 
the result of pyorrhoa alveolaris or of locomotor ataxia. 

Epulis. An epulis is a tumour growing from the mucoperiosteum of the 
gum, #.e., from the alveolar process of the jaw, and these tumours are of three 
kinds :— 

(1) Fibrous Epulis. This is a fibroma growing from the periosteum and 
may be associated with a carious tooth or the irritation of a tooth-plate. It 
most commonly grows from the lower jaw and is frequently pedunculated, 
being known, therefore, sometimes as a polypus of the gum. It gives rise 
to a big, red, fleshy tumour, painless, firm, elastic and lobulated, with an 
intact mucous membrane over it, though as the result of irritation from the 
teeth superficial ulceration may occur. 

(2) Simple Granulomatous Epulis, sometimes called a false epulis. These 
consist of masses of granulation tissue, and must be regarded as chronic 
inflammatory overgrowths which are always associated with a carious tooth, 
and frequently also with a small flake of necrosed bone on the jaw , they 
are therefore somewhat similar to nasal polypi. They usually occur on the 
lower jaw and frequently sprout up between two teeth, appearing as a red, 
lobular, shining mass of soft granulation tissue, slowly increasing in size and 
quite painless. 

The treatment of both these forms of epulis is similar. It is not sutficient 
merely to remove the growth. The growth must be cut away, together with 
the carious tooth or teeth with which it is connected. If there is a necrosed 
flake of bone, this also must be removed either by chiselling or scraping it 
away, as otherwise the condition is certain to recur. The small cavity left 
should then be packed with gauze and the patient given an antiseptic mouth- 
wash. 

(3) Malignant Epulis. These tumours are really osteoclastomata, but 
may be fibrosarcomata of tle periosteum or the 
periodontal membrane. They are in some ways 
similar to myelomata in that they contain giant 
cells. They vary greatly in malignancy, this 
depending largely upon the amount of fibrous tissue 
present. They grow more rapidly than the other 
varieties, do not as a rule spring up between two 
teeth, and give rise to a firm, red, elastic, sessile 
swelling, which sooner or later becomes ulcerated 
and bleeds. The foregoing varieties of epulis are 
painless, but pain may be a marked feature of the 
. malignant type. 

with a granulomatous The treaiment of this variety consists in removin 

epulm stiecnen eek the tumour by excising it, ‘agether with two i 
three teeth near it, and a rectangular portion sawn out from the jaw, 
care being taken not to disturb the continuity of the alveolus. If this 
is done thoroughly recurrence is rare. Myeloid tumours occur within 
the jaw, but these should not be regarded as epulides, and are described 
on p. 180. " 

Eyithetioma of the Gum. Epithelioma may invade the gum secondarily 
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from the tongue, the fauces, or the floor of the mouth, but it not uncommonly 
commences primarily in that situation as the result of the irritation of a 
carious tooth or a toothplate. In other instances it appears to have arisen 
in the socket of a tooth which recently had been extracted. It rapidly 
invades the bone, and also will fungate and sprout outwards as a mass of 
firm, raised granulations, while at times it may spread to the cheek, the 
mucous membrane of the mouth, or the antrum of Highmore. A typical 
malignant ulceration of the mouth results, and the lymphatic glands become 
rapidly involved. 

The treatment consists in the free removal of the growth and surrounding 
bone together with the lymphatic glands likely to be involved. 

Other tumours are rarely seen on the gum, such as adenoma, papilloma, 
angioma and sarcoma. See also under Tumours of the Jaws, p. 180. 


THE TEETH 


Those diseases of the teeth which remain confined to the teeth themselves 
are usually more the property of the dentist than the surgeon, but there are 
several conditions of the teeth which are liable sooner or Jater to involve the 
gums and jaws, when they may be brought forcibly before the notice of the 
surgeon. 

Dental Caries. This form of disease of the teeth is exceedingly common, 
and is the source of a great many troubles. Caries usually commences in 
the enamel, when the organisms enter the tooth substance, and it then may 
spread through the dentine, finally reaching the pulp cavity, where an acute 
septic inflammation of the pulp will be set up and give rise to severe pain ; 
there is no specific organism, while the bacterial action is assisted by the 
formation in the mouth of such orgauic acids as lactic acid, etc. So far the 
disease is confined to the tooth substance, but once the pulp is involved the - 
infection is likely to spread down the fang and involve the periosteum round 
the tooth, giving rise to a periodontitis That this condition is setting in and 
the infection is spreading beyond the tooth itself is shown by the tooth 
becoming tender and painful on tapping or pressure, while it tends to project 
beyond the other teeth so that it catches against the opposite jaw when the 
patient bites. This is always a sign that the formation of an abscess is not 
far off, and if the condition progresses further the gum becomes red, dusky 
and swollen, the cheek cedematous, and pain even more severe. 

Alveolar Abscess. This is a very common condition and may be regarded 
as the next stage in the above-described sequence of events, the infection 
having spread from the fang of the tooth through the apical foramen ; 
suppuration occurs round the fang, the alveolar walls become expanded or 
eroded, and an alveolar abscess forms in the substance of the jaw, continually 
increasing in size, while the pus may burrow into the substance of the Jaw, 
perforate through it and appear under the periosteum or track up over the 
edge of the bone and alveolar margin, so that in either case it sooner or 
later appears in the gum under the periosteum. At this stage it will in some 
cases burst into the mouth, or sometimes it will strip up the periosteum and 
burrow far and wide, thus leading to a big abscess and necrosis of the jaw. 
In other instances the cheek becomes invaded, having previously become 
adherent to the gum, and the abscess spreads into the cheek and finally may 
burst on the skin surface, when a sinus will remain after the pus has escaped 
and lead down either to the carious fang or to a portion of necrosed bone. 
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This phenomenon occurs most frequently in the lower jaw, when the sinus will 
be found usually under the front half of the jaw, or even lower down in the 
neck. In the upper jaw, however, the abscess is liable to open into the antrum 
of Highmore and infect this, and it sometimes happens that abscesses of this 
kind in connection with the upper jaw, and especially of the incisor teeth, 
spread back under the mucoperiosteum of the palate and give rise to a swelling 
extending some distance over the hard palate. When the abscess has been 
allowed to burst on to the face, the sinus will persist for a long time until the 
carious tooth or necrosed bone is removed, and in all cases when it heals it 
will give rise to a puckered, adherent and ugly scar. Such an abscess gives 
rise to great pain of a stabbing or lancinating type, rise of temperature and 
general malaise, inability to open the mouth or eat, while the cheek and face 
rapidly become swollen, cedematous and red. The cervical glands frequently 
become enlarged and inflamed, and in some cases a severe spreading 
cellulitis of the neck may result. Trismus is a common symptom, being due 
either to the pain and swelling or else to actual infiltration of the masseter ; 
it also may be a reflex muscle spasm. 

Treatment. The first point in treatment is that the infected tootn must 
be removed, and in many cases, especially the early ones, where the abscess 
is small, this will be sufficient, as it will drain this way. If the condition is 
rather more advanced and swelling and fluctuation are noticed over any spot 
on the gum, an incision must be made here, pus let out, and the tooth 
extracted. No drainage tube or plugging will be necessary usually, but the 
mouth will need frequent irrigation with peroxide of hydrogen afterwards, 
as the pus is usually very foul. If possible, incision on the skin of the face 
outside is to be avoided, but when the skin is thin, red and fluctuating it 
will have to be incised and the pus let out externally. In many cases the 
tooth cannot be extracted until the pus is let out and the swelling reduced, 
for the mouth cannot be opened sufficiently. 

The sinus which persists after external drainage will not close until the 
tooth is removed, and in many cases removal of a sequestrum also will be 
necessary, this being best accomplished by means of cupetting and scraping. 

Toothache. This is the result of caries which has progressed sufficiently 
to have involved the nerve endings in the dentine or pulp cavity; special 
articles of diet, such as sugar, hot or cold food, etc., cause marked pain. 
This pain is frequently referred either to the ear, the antrum or the frontal 
region, and unless the teeth are examined may give rise to misdiagnosis. 
This must not be confused with the pain set up by a periodontitis or alveolar 
abscess, in which case the tooth is tender, or with dental neuraigia, which 
may be due to constitutional causes. To relieve the pain the cavity in the 
tooth should be washed out and packed with wool soaked in carbolic (1-20), 
chloroform, bicarbonate of soda solution or oil of cloves. 

Impacted Wisdom Tooth. It sometimes happens that a wisdom tooth 
becomes embedded or impacted in such a way that it cannot emerge through 
the gum. When this is so, between the ages of eighteen and twenty-five it 
will give rise to considerable pain, both locally and referred to the ear, which 

is accompanied by tender swelling, redness and congestion at the back of 


‘ne quan, and in ome cases by the development of a clicking jaw or spasmodic 
reflex trismus. The condition is much more common in the lower jaw. An 
X-ray photograph will make the condition clear, and it can be seen from this 
whether the tooth is embedded under the gum or actually rotated and 
impacted behind the tooth in front of it. In the former case an incision in 
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the soft tissues will set it free, while in the latter case it will need elevation 
and extraction. 

Odontomata. These are tumours which arise in connection with the teeth. 
There are several different kinds which are fully described in Ch. VIII, Vol. I. 

Dental Cysts. ‘'wo forms of cyst arise in the gum and jaw in connection 
with the teeth, dental cysts and dentigerous cysts. A dental cyst is common 
and is a chronic inflammatory collection of opaque fluid which develops in 
the jaw in connection with the fang of a decayed tooth. These are usually 
seen in the upper jaw in connection with the bicuspid teeth, and may be 
regarded as an exceedingly chronic, painless form-of alveolar abscess. The 
cyst consists of a fibrous mombrane lined with epithelium and is to be 
regarded either as an exceedingly chronic abscess due to the infected fang, or 
possibly as due to proliferation of some part of the enamel organ hitherto 
not developed which is stimulated to growth by the infection of the fang and 
which grows and then undergoes secondary cystic degeneration. The fluid 
is Opaque and mucoid and often contains cholesterin and epithelial débris. 
These cysts growing in the jaw cause a painless expansion of the bone; as 





Via, 59. X-ray photograph of the Fie. 60. X-ray photograph of the lower 
lower jaw, showing a large clear jaw, showing a dentigerous cyst con- 
space in it due to a dental oyst. taining an unerupted canine tooth. 


the gum becomes expanded its bony wall thins and atrophies until the swell- 
ing, hard at first, softens at its central part, and a parchment-like crackling 
roay be felt on pressure (eggshell crackling, see Vol. I.,Ch. VIII.). Later still 
the bony wall at one or other point completely disappears, and the cyst then 
projects as a tense, elastic, fluctuating, bluish swelling around which the 
edge of the expanded bone can be felt. Occurring most commonly in the 
upper jaw, it may bulge into the antrum, or it often can be seen as a visible 
swelling on the cheek. Such cysts are remarkably painless. Such a swelling 
should never be diagnosed as a deutal cyst unless a carious tooth is present 
or there is a history that one has been removed, as the cyst frequently persists 
or appears after the tooth has been removed. Both this condition and that 

next described will resemble a sarcoma closely, as in some cases they may 

give rise to a certain amount of depression of the hard palate. 

Treatment. The carious tooth or stump, if present, must be removed ; 
the cyst sometimes will come away with this, or the removal of the tooth 
may open and drain it sufficiently to cure it. If this is not sufficient, the 
anterior bony wall of the cyst must be cut away, the cyst opened, and its 
lining scraped out. The greater part of the wall is then removed and the 


176 AFFECTIONS OF THE LIPS, FACE, MOUTH AND JAWS 


cavity packed with gauze to cause it to heal from the bottom. In the upper 
jaw care must be taken not to open the antrum. 

Dentigerous Cysts. A dentigerous cyst is another name for a follicular 
odontoma. It is a cyst which arises in the alveolar process of the jaw 
by formation around a tooth or teeth which have failed to erupt and 
often have very poorly developed fangs, while the condition is most 
commonly seen in the lower jaw, where it is usually met with in young 
people in the neighbourhood of the molar teeth. The cyst is lined with a 
white fibrous membrane and contains a glairy, mucoid fluid together with 
the unerupted tooth; it appears as a smooth, rounded, painless swelling 
which slowly expands the jaw. At first hard and solid, later, portions of 
the bone become so thinned that they yield on pressure and give rise to 
“eggshell crackling,” while finally, when the bone has become absorbed 
completely at one or more spots, fluctuation may be obtained there. It 
will be seen that the physical signs of the condition may resemble a dental 
cyst (p. 175), but the two conditions usually can be distinguished by the 
facts that whereas a dental cyst is always associated with a carious tooth. 
in the case of a dentigerous cyst the X-ray photograph always will show 
the unerupted tooth or teeth lying within the cyst in the jaw, while absence 
of one or other of the permanent teeth (that is to say, congenital absence, 
and not removal by the dentist) is a feature which is almost always present, 
the only exception to this being that occasionally the corresponding tooth 
of the first dentition may not 
be shed, owing to there being 
no pressure from below to 
force it out. Occasionally 
suppuration occurs in a cyst 
of this kind, when an abscess 
may form which is frequently 
followed by a persistent sinus. 
In some instances excessive 
fibrosis or even ossification 
occurs in and round such a 
cyst, and the condition is 
then known as a fibrous or 
osseous odontoma (see Vol. I., 
Ch. VIII.). 

The treatment consists in 
opening the cyst by cutting 
away its anterior wall freely 
from within the mouth, re- 
moving the unerupted teeth 
and the fibrous cyst wall. As 
much more as possible of the 
anterior wall of the cyst is 
then cut away, the cavity 

) packed with bismuth gauze 

Fic. 61. Patient with a large dental cyst in the and allowed to heal from the 
left maxilla from a carious premolar root. bottom by granulation. In the 
case of the lower jaw care must be taken not to fracture the bone in doing this. 

Extraction of Teeth. It occasionally falls to the lot of the medical practi- 
tioner, however unwilling, to have to extract teeth as an emergency proceeding. 
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An anesthetic such as gas or ether is best employed, and the proper forceps 
for each tooth must be used. When several teeth need removal, those at the 
back and in the lower jaw are dealt with first. Care must be taken to avoid 
either breaking the tooth or unduly lacerating the gum and alveolar margin. 
The sterilised forceps are pushed well up between the gum and the tooth in 
order to grip the neck of the tooth as high up as possible, and the tooth is then 
loosened by gently rocking it from side to side, and finally removed by a 
combination of traction, rotation and inward lateral movement. If care is 
employed and no violent strain indulged in, the tooth should come out easily 
without breaking. Special care must be taken in dealing with the fangs of 
the first and second upper molar teeth, as they are in close relation with the 
antrum of Highmore and may be forced up into it. Patients should be 
provided with a carbolic mouth-wash after the operation, and if the gum has 
been severely torn it should be placed back in position and sutured there 
with a catgut stitch. 

Bleeding Teeth Sockets. Persistent bleeding after the extraction of teeth 
is by no means uncommon, and though it is especially liable to occur in those 
who suffer from hemophilia, scurvy, purpura or high blood pressure, it not 
infrequently occurs in those who are otherwise perfectly healthy, especially 
women. Such hemorrhage is usually the result of severe laceration of the 
gums or bone. Plugging should be avoided if possible, and styptic mouth- 
washes, such as peroxide of hydrogen and adrenalin, are employed. If these 
fail a big plug of cotton wool should be soaked in adrenalin and the patient 
instructed to lay it on the tooth socket, press it in, and bite on it firmly for 
twenty minutes or so. This probably will stop the bleeding. If this fails 
the socket must be plugged formally from the bottom with a narrow strip of 
gauze soaked in some such styptic as adrenalin, perchloride of iron or peroxide 
of hydrogen, while in extreme cases, as for instance hemophilia, the plug 
should be soaked in a solution of Russell’s viper venom. 


THE JAWS 


Infections of the Jaws. The jaws are involved not uncommonly by pyogenic 
infections of various kinds, and the mouth being a septic cavity (in many 
cases extremely septic), infection may invade the jaw bones as the result of 
fractures of the jaw communicating with the mouth, or from extraction of 
teeth ; also as the result of septic carious teeth in the form of an alveolar 
abscess (see p. 173), or of cancrum oris (see p. 157), while, finally, the bone 
may be infected as a blood-borne infection and undergo a typical acute 
osteitis. In workers who were exposed to the fumes of yellow phos- 
phorus the bone used to become readily infected by septic organisms and 
undergo an extensive necrosis (phosphorous necrosis, or phossy jaw). The 
result of a septic infection of the jaw from any of these causes is frequently a 
necrosis of the jaw, which will be described below. 

Treatment. In the early stages of a pyogenic infection of the jaw the 
treatment consists in letting out pus when it forms, if possible from within the 
mouth. If, however, the skin is red and the abscess pointing in the cheek, 
an external incision will have to be made and a scar cannot be avoided. 
Free drainage should be established and the mouth kept as clean as possible 
with an antiseptic mouth-wash; carious teeth, if present, should be 
extracted. 

BM.S-—VOL. LL. 12 
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Tuberculosis of the Jaw. This, which usually takes the form of a character- 
istic tuberculous caries, is rare. It is most commonly seen in the upper jaw, 
near the orbit and malar bones in weakly children. It was at one time thought 
that phosphorous necrosis was largely due to the supervention of a tuberculous 
infection, but this is unlikely. The disease progresses to form cold abscesses, 
which ultimately burst and give rise to persistent sinuses with a great deal of 
scarring and puckering round them. The treatment is that of tuberculous 
caries in general, and operative eradication of the disease usually will be 
necessary before healing occurs. 

Actinomycosis. The lower jaw is the most common seat in the body of 
actinomycosis, where the disease frequently attacks the region of its angle, the 
ray fungus probably obtaining access to the bone through a carious tooth. 
A full description of the disease is given in Ch. VIII., Vol. I. In connection 
with the jaw the disease is said to be most common in country dwellers, farm 
labourers, etc., who suck grass or straw, and it commences with vague pain 
and tenderness in the jaw and teeth, while a swelling forms soon which 





Fia. 62. Actinomycosis. 


consists partly of the swollen jaw, but largely, also, of the infiltrated soft 
tissues round, and soon gives rise to a characteristic cervico-facial growth 
which is smooth, even and hard, fixed to the bone, of wooden consistence, and 
merges imperceptibly into the surrounding tissues. It increases in size very 
slowly, while after a time the skin over it becomes red and dusky, and areas 
of softening appear in the swelling as suppuration occurs; yellowish nodules 
appear in the skin which soften, burst and discharge. Multiple sinuses form 
which discharge a small amount of thin, watery pus containing the charac- 
teristic sulphur granules and in which mycelia] elements may be discovered. 
The bone undergoes cario-necrosis and lies exposed at the bottom of the sinuses, 
while marked trismus, puckering and disfigurement are caused, the sinuses 
healing in one place and burating open in another. The disease usually lasts 
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for several years, and in its early stages may be mistaken for sarcoma or 
tuberculous disease. 

Treatment. This has been discussed in Vol. I., and consists in general of 
the administration of potassium iodide and sulphanilamides, injection of 
formalin, surgical attempts to extirpate all the infiltrated and diseased tissues 
and the insertion of radium. 

Syphilitic Disease. This isnot common in the jaw, though localised gammata 
and gummatous periostitis are seen occasionally. In the palate, however, 
syphilitic necrosis is frequent (see p. 167). 

Necrosis of the Jaw. As has already been seen, this may be due to several 
causes (p.177). The thin covering of soft tissues over the jaw renders it 
particularly easily invaded by septic infections, and thus necrosis is common 
in connection with severe bruises or compound fractures, alveolar abscess, 
tooth extraction, and in the palate and alveolar borders as the result of 
syphilis. It is also seen after the radium or X-ray treatment of carcinomata 
within the mouth. During an acute fever or as the result of grave 
malnutrition a spontaneous acute osteitis is occasionally seen, and this 
usually will lead to very extensive necrosis, occasionally involving the whole 
mandible. Mercurial poisoning used at one time to give rise to necrosis 
of the jaw, but this, together with the phosphorous necrosis, is rare nowa- 
days. The latter disease has been more or less stamped out by the use in 
factories of the amorphous form of phosphorus only. Phosphorous necrosis 
was of a peculiarly chronic and intractable nature and usually invaded the 
lower jaw, giving rise to a large 
amount of deposit of new bone and 
the formation of large, grey, porous 
sequestra resembling pumice stone. 

The clinical features of necrosis of 4 
the jaw are, in the first instance, 
those of acute infection of the parts 4 
round with severe pain, great swell- coor a Pe | 
ing, rigors, high temperature and ae 
trismus. Pus soon forms, which 
may burst or track for some distance 
into the surrounding tissues, the pus 
being particularly foul and the sinus 
formed by its bursting or being let 
out persisting till sequestra are re- 
moved. As a rule very little involu- 
crum is formed in the lower jaw and 
none at all in the upper jaw, while 
sequestra form rapidly and can be 
detected by the probe or an X-ray 
film. These sequestra separate very 
slowly, often taking three or four months. The extent of the necrosis varies 
greatly, ranging from a small superficial flake of bone to an involvement 
of the whole of the lower jaw. Complications such as intracranial infection 
or cellulitis of the neck are not uncommon. 

Treatment. In the early stages this consists of incision and drainage, 
but later on removal of the sequestrum will be required; this, however, 
should be delayed until it is clearly loose. If possible the sequestrum 
should be removed from within the mouth, as little damage as possible 
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Fia. 63. Sarcoma of the upper jaw. 
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Fé, 64. Fungating sar- 
coma of the upper jaw 
in a man of thirty-six. 
It had been present 
nineteen years. 


being done to any surrounding new bone which may 
have formed. Free drainage is provided and the 
mouth kept clean with antiseptic washes, while it is 
often wise to pack the cavity with bismuth gauze. 
In the lower jaw, if an involucrum forms, there will 
not be great deformity, but care must be taken to 
prevent the jaw becoming fixed by adhesions, 
scarring or ankylosis of the joint. In the upper 
jaw no new bone will form and the cheek is certain 
to fall in. This can be corrected later by the 
wearing of a dental plate. 

Tumours of the Jaws. 

(A) The Upper Jaw. Simple tumours of the 
upper jaw are rare; the various forms of epulides 
have been described on p. 172. Chondromata, 
fibromata and osteomata are seen very occasionally, 


the latter occurring usually within the antrum, 
orbit or sinuses. Leontiasis ossium also occurs in this situation, but is 
probably an inflammatory overgrowth of the bones, due to chronic 
sinus infection. This latter condition commences in young adults, 
progresses slowly and continuously, and gives rise to great pain. It affects 
chiefly the cranial and facial bones, from which there sprout out large 
masses of spongy bone, giving rise to great deformity. Ultimately the 
inside of the cranium, the orbits and the nose will become invaded and 
their contents pressed upon, 
while at times it spreads 
back over the whole skull 
(cancellous hyperostosis of 
Virchow). The air sinuses 
become filled up in time and 
the nose blocked so that loss 
of smell, loss of vision and 
exophthalmos will occur. 
Though the vault of the skull 
and the mandible may become 
involved, the base of the skull 
usually escapes. Strange 
unilateral cases following the 
distribution of one or other 
of the trigeminal nerves have 
been recorded. No treatment 
has any permanent effect, 
though it may be possible to 
remove some of the more 
disfiguring masses of bone. 
Myelomata (Osteoclasto- 
mata) are seen in the jaws, 
usually arising within the 
alveolar process, The alveolar process becomes swollen and expanded, dusky 
and congested, with very little pain. After a time the bone softens and 
gives rise to egg-shell crackling, while later it may give way and fungation 
aocur. , {imours arise within the alveolus and should not be regarded 





Fra. 65. Carcinoma of the left upper jaw of 


eight months’ duration in a man of fifty-three. 
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as epulides ; they may resemble closely dental or dentigerous cysts. but an 
X-ray picture will distinguish them. 

Treatment. The tumour resembles osteoclastomata seen elsewhere in the 
body, and should be treated by free removal together with the surrounding 
bones. In the upper jaw the growth ultimately may invade the antrum, and 
it will then be necessary to remove the whole alveolus and palate or even the 
whole upper jaw. 

Malignant Tumours of the Maxilla. Both sarcoma and carcinoma are 
met with here. Sarcoma is the commoner and is usually either round or 
spindle-celled. It may commence in the spheno-maxillary fossa, growing 
from the back part of the jaw, within the antrum or from the front wall of 
the maxilla, while it may invade the jaw secondarily from elsewhere. 
Carcinoma most frequently commences in the epithelium of the gums or 
palate and invades the jaw secondarily. In this case it will be a squamous 
epithelioma. In other cases it commences in the mucous membrane of the 
antrum, when it probably will be a columnar carcinoma unless the epithelium 
of the antrum has previously become squamous in type, having undergone 
metaplasia as the result of long-continued chronic inflammation. Certain 
forms of odontomata may exhibit locally malignant characteristics. 

Clinical Features. It is usually impossible to diagnose whether the condi- 
tion is Sarcoma or carcinoma, except that the latter is more liable to involve 
the lymphatic glands, while those cases which commence on the palate and 
gums are obvious. It is, however, important to settle from which aspect of 
the bone the tumour arises, while the 
malignancy of the growth will be shown 
by its rapidity, the rapid involvement 
of surrounding structures, its spread 
in all directions, and the recurrence 
after removal. No age is immune. 

(a) If the tumour grows from the 
anterior aspect of the bone under the 
cheeky t.e., probably from the perios- 
teum, it starts as a swelling which 
pushes the cheek forwards in the first 
instance, and it is only later that it 
will invade the mouth, the antrum and 
the orbit. It, however, can be felt 
through the mucous membrane under 
the cheek. In the early stages there 
is no nasal discharge, no depression of 
the palate, no epiphora, and no nasal 
obstruction, but the soft tissues of the cheek soon undergo an infiltration 
which may rather resemble cedema. 

(5) If the tumour commences behind the maxilla from the periosteum of 
its posterior surface, it grows in the spheno-maxillary fossa, and invades the 
orbit from behind. Thus the eyeball is pushed forwards, while in some 
cases the whole upper jaw is protruded and a swelling appears in the 
temporal region. Later the antrum will be invaded and the nose become 
involved through the palatine foramen. Many cases of this latter type of 
tumour are really growing from the base of the skull and not from the 
maxilla itself. 

(c) Those growths which start from within the antrum may be regarded as 





Fia. 66. Endothelioma of orbit. 


182 AFFECTIONS OF THE LIPS, FACE, MOUTH AND JAWS 


the typical malignant tumour of the maxilla, and in fact sooner or later both 
the other types invade the antrum and take on the following characteristics : 
the first symptom is usually pain in the fifth nerve, and after a time the antrum 
becomes distended with growth while its walls are bulged outin all directions; 
the palate can be seen to be depressed, the cheek prominent, the eyeball 
pushed up, while softening and eggshell crackling can be felt over the swelling. 
There will be a foul nasal discharge, with considerable nasal obstruction on 
the diseased side, while blockage of the lachrymal duct will cause epiphora and 
the antrum will be opaque on transillumination or in the X-ray film; 
puncture of the antrum will produce blood and no pus. On examining the 
nose the ulcerating, fungating growth will be seen. In all cases in the later 
stages the surrounding tissues become infiltrated and there is severe pain 
teferred to the second division of the fifth nerve. Fungation, with bleeding 
and discharge, will occur ultimately either into the nose, into the palate or 
on the cheek. The progress is rapid owing to the great vascularity of the 
parts concerned, and death is not long delayed. 

There are certain conditions which may resemble these growths. For 
instance, other conditions will give rise to expansion of the jaw, such as 
myeloids, dental and dentigerous cysts, or to expansion of the antrum, such 
as a mucocele or occasionally an empyema. But none of these conditions 
gives rise to the same pain, steady progress, and infiltration of surrounding 
tissues and the same tendency towards bleeding, discharge and fungation. 
Care must be taken not to treat one symptom, such as neuralgia or nasal 
discharge, and fail to discover the cause. 

Treatment. This is one of the situations where radium or deep X-ray 
therapy gives excellent local results, radium being best used in the form of 
the bomb. This line of treatment should be used in all these cases rather 
than the drastic surgical procedures which were formerly employed. Should 
radium be unavailable or fail to give improvement, then some form of removal 
of the disease is the only practicable treatment for this condition. Fewer 
cases are seen now in the inoperable stage than used to be the case, but it is 
not uncommon still to find cases in which excision is unwise. Thus if the 
growth has spread beyond the limits of the bone into the cheek, or backwards 
into the sphenomaxillary fissure, it is doubtful if complete excision is possible. 
Only two operative procedures are advisable: either formal complete excision 
of the upper jaw or else a less extensive operation, in which the floor of the 
orbit and the hard palate and alveolus are left behind ; this latter is known 
as Moures’ operation, but it cannot be done in extensive cases. In conjunction 
with either of these operations, if microscopically it is found that the growth 
is a carcinoma, the glands in the side of the neck will have to be removed also 
by a second operation at a later date. The death from inoperable malignant 
disease of the upper jaw or from local recurrence is more terrible-even than 
in the case of carcinoma of the tongue, for both the palate, nose, eyeball and 
cheek will be infiltrated and destroyed. 


Moures’ Operation (Lateral Rhinotomy). This operation is devised for the less 
extensive growths which do not involve the palate, alveolus or floor of the orbit. The 
incision made is similar to the incision for the removal of the upper jaw, that portion 
which splite the upper lip being left out, and the flap is turned down to expose the 
bone. A large opening is then made into the front of the antrum and the antero- 
lateral portion of the nose by freely cutting away the bone in this situation, the 
palate, alveolus and floor of the orbit not being touched, and the growth is then 
removed from within the jaw as completely as possible. After replacement of the 
skin flap'the resulting deformity is very slight. (See also p. 316.) 
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Excision of the Upper Jaw. Thisis a more formidable operation, and one which 
leads to more deformity, but it is not especially dangerous if the anmsthetic is 
administered by the intratracheal method. For full details a book on operative 
surgery must be consulted. Ferguson's skin incision is made, which divides the 
upper lip vertically in the midline, passes round the ala nasi, and between the nose 
and the cheek in the furrow there present, up to the inner angle of the orbit, where it 
turns out and runs along the lower margin of the orbit to the commencement of the 
zygoma. This flap is then turned outwards and should inolude all the soft tissues 
down to the bone. The bony attachments of the jaw must then be sawn through, 
but before this is done the periosteum should be raised from the floor of the orbit as 
far back as possible, the nasal cartilage should be detached from the nasal process of 
the maxilla, and the central incisor tooth be extracted from the jaw to be removed. 
A narrow keyhole saw will be required, and with this the nasal process of the superior 
maxilla must be sawn through, the out extending through the floor of the orbit as 
far back as possible; the malar bone is sawn through, this cut extending right 
into the sphenomaxillary fissure, and finally the saw is passed in through the nostril 
and the alveolus and hard palate divided. Assistance in these cuts sometimes will 
be obtained by narrow bone forceps, with which the back portions of the bones can 
be divided, while great care must be taken not to damage the eyeball or the soft 
palate, the former being protected by a broad retractor. The soft palate should then 
be detached from the back of the hard palate, and the bone now will remain attached 
only by the pterygoid process and the iateral mass of the ethmoid. The bone can 
then be seized by lion forceps, one blade gripping the alveolar process and the other 
the orbital margin, and it can be removed by twisting it out, the remaining bony 
attachments at the back being fractured. Hemorrhage may occur at this point from 
the deeper vessels, but it is easily stopped by plugging the wound with gauze and 
ligaturing any vessels which seem to require it. The cheek flap is then carefully 
sutured back into place and the cavity is packed with gauze. This plug can be 
removed finally within twenty-four or forty-eight hours, and the mouth is kept clean 
with antiseptic washes, while the large cavity left finally fills up with granulation 
tissue. The patient at first will require feeding by a tube passed to the back of the 
pharynx. Subsequently the dentist should fit an obturator to replace the hard 
palate, with a cheek plate attached to it to prevent the cheek falling in. In some 
instances where the eyeball tends to fall this can be kept in place by a further attach- 
ment to the obturator. (£idema of the lower eyelid is often seen from its lymphatics 
being cut. Unfortunately, recurrence is only too common. 


(B) The Lower Jaw. The same varieties of simple tumour are met with 
here as in the upper jaw ; thus osteoma, chondroma and fibroma all occur, the 
only one of these which is at all common being the osteoma, which is some- 
times found growing at the back of the mandible in the neighbourhood of the 
canine tooth. It does not usually attain a great size or give rise to any trouble. 

Myelomata (Osteoclastomata). Myelomata are comparatively common in 
the mandible, where they usually start inside the alveolar process, giving rise 
to expansion of the bone. Such a tumour grows slowly and does not tend 
to infiltrate the surrounding tissues or involve the glands; it sometimes 
produces a pathological fracture. As it increases in size it will pass through 
the stages of expansion of the bone, thinning of the bone with eggshell 
crackling, and finally fungation. 

Treatment. These tumours should be removed if possible by cutting 
‘away the outer surface of the bone over them and scraping the tumour out, 
the cavity being subsequently swabbed out with pure carbolic. If it is more 
extensive or recurs after this, resection of the portion of the bone involved 
should be performed. A bridge of bone should be left, if possible, to connect 
the two sides of the jaw, as otherwise great deformity and discomfort will be 
caused, and this is nearly always feasible. If the whole thickness of the 
bone has to be excised, a wire splint or bone graft should be introduced at 
rots to hold the fragments apart, and later on a dental plate will have to be 

tted. 
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Fibrocystic Disease (Epithelial Odontoma). This is described fully in 
Vol. 1., Ch. VIII. It occurs usually in young people, in whom, though it is not 
malignant, it may give rise to a rapidly growing tumour, ultimately attaining 
& great size and consisting of cystic spaces lined with well-formed epithelium 
and containing clear fluid. It is seen in either jaw, but most often in the 
mandible. The affected portion of the jaw should be removed. 

Malignant Tumours of the Mandible. Periosteal sarcoma and epithelio- 
mata are seen here. The former is very malignant, grows rapidly, shows 
the same tendency to ossify as in the case of other periosteal sarcomata, and 
soon fungates and gives rise to metastases. 

The latter spreads into the mandible after having commenced on the 
mucous membrane of the gums, lips, fauces or tongue ; occasionally it arises 
in the socket of a recentlv extracted tooth. It soon infiltrates and rapidly 
extends into the bone, which ultimately will become carious and expanded, 
and involvement of the lymphatic glands soon occurs. Many cases must be 
regarded as inoperable, but, if possible, complete excision of half the lower 
jaw, together with the lymphatic glands, should be performed. Radium 
treatment is sometimes successful here. For its details see p. 209. 


Excision of the Lower Jaw. This is an operation rarely performed ; it consists 
in the removal of the whole of one side of the jaw, and is occasionally necessary for 
extensive malignant growths or for necrosis. For full details a book on operative 
surgery must be consulted. An incision is made vertically down the middle of the 
chin, not reaching as high as the red margin of the lip. Below the symphysis it passes 
along the under surface of the jaw, at the angle turning up to the lobule of the ear. 
The flap is then turned up and dissected off the bone, the facial vessels tied and cut, 
the soft darts dissected off the bone, and the mouth opened into. The jaw is sawn 
through in front a little to one side of the middle line, the bone is rotated outwards 
and the soft tissues attached to its internal surface cut through. The masseter and 
temporal muscles are divided close to the bone, and after the pterygoid muscles have 
been cut the joint is disarticulated. Then the bleeding is stopped and the soft 
tissues sewn together. This operation will lead to considerable deformity and 


discomfort. 


Fractures of the maxilla and the mandible, dislocationof the temporo-mandi- 
bular articulation, and internal derangement of this joint are discussed on 
pp. 185, 188. Diseases of this joint, including tuberculosis, septic arthritis, 
and osteoarthritis, are discussed in Vol. I., Ch. XX. 

Fixation of the Mandible. Immobility of the jaw in a closed position isa 
not uncommon condition, and one leading to great discomfort. This fixture 
may be temporary or permanent. 

Temporary fixation (trismus) will be due to spasm of the muscles of mastica- 
tion, and is frequently reflex as the result of the irritation of carious teeth, 
unerupted wisdom teeth, or infective lesions in the neighbourhood, such as 
necrosis of the jaw, parotid abscess, septic glands, tonsillitis or parotitis. 
In other cases these inflammatory lesions render it impossible to open the 
mouth from the pain and swelling associated with them. Growths of the 
tongue, jaw, fauces and soft tissues round may from their very size prevent 
opening the mouth. Temporary fixation of the jaw is sometimes the result 
of occupation cramp in speakers, hysteria, tetanus or acute rheumatic 
fibrositis. 

Permanent Fixation. Permanent fixation of the jaw is due to other causes. 
Very commonly it is caused by true ankylosis of the temporomaxillary joint 
au tha seul of gonorrheal, pysmic or tuberculous arthritis. This is known 
as intrinsic ankylosis and may be fibrous or osseous. In other cases (extrinsic 
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ankylosis) the fixity is not due to conditions involving this joint at all, but 
may be the result of scarring and contraction of the soft tissues of the cheek 
(either the skin or muscles), which may be the result of burns, lupus, rodent 
ulcer or other malignant infiltration, cancrum oris, operative procedures, or 
fractures of the jaw. Gummatous infiltration or fibrous degeneration of the 
masseter occasionally occurs as the result of syphilis or other infections. 
There will be interference with the power of mastication and speech and 
difficulty in the introduction of food into the mouth ; this, however, often can 
be done through some gap between the teeth. The mouth cannot be kept 
clean, so that caries of the teeth and oral sepsis are liable to follow. In those 
cases where the fixation is due to disease of the temporomandibular joint, 
and especially if actual ankylosis has occurred here, deformity will be notice- 
able, as in many cases the whole jaw is displaced backwards, and, if the 
condition has occurred in childhood, is imperfectly developed, with the result 
that the prominence of the chin is absent, the jaw is receding, and the 
lower teeth lie considerably behind the corresponding ones in the upper jaw. 

It must be remembered that ankylosis of one joint is sufficient to fix the 
whole jaw, and this being so it is sometimes difficult to tell on which side the 
ankylosed joint is. 

Treatment. In the case of temporary fixity of the jaw removal of the 
causative condition will effect a cure, while the jaws can be forced gradually 
apart under an ansxsthetic by a gag, wedge or dental prop. In other cases the 
treatment depends entirely upon the structures affected and the cause. If 
the condition is clearly due to ankylosis of one of the joints it is best to resect 
the condyle of that joint or divide the neck of the bone, in either case 
implanting a flap of the temporal muscle between the bony surfaces. If due 
to scar tissue in the cheek, division of the scar tissue or plastic operations are 
usually unsatisfactory as the condition rapidly reforms, and in these cases the 
best treatment is undoubtedly either to form an artificial joint in front of the 
scar tissue by excising a wedge-shaped portion of the jaw there and interposing 
a flap of muscle, or else removal of the whole of the vertical ramus of the jaw 
down to the angle. Hither of these operations gives satisfactory results. In 
these permanent cases forcing the jaws apart with a wedge under an anesthetic 
is usually unsatisfactory, and it may lead to fracture of the jaw, as this is 
liable to be atrophied from disuse. 


INJURIES OF THE JAWS 


Fractures of the Lower Jaw. These are produced as the result of direct 
violence, such as horse kicks, falls or blows upon the point and side of the 
mandible. All such fractures should be treated in consultation with a dental 
surgeon. 

The commonest site of fracture is through the dental foramen on one or both 
sides, as the jaw is weak and narrow at this spot owing to the large socket for 
the canine tooth. Bilateral fractures are by no means uncommon ; in this 
éase the break usually runs obliquely downwards and outwards, and on one 
side may lie just in front of the masseter. 

If the fracture is unilateral the posterior fragment on the fractured side is 
usually pulled upwards and forwards by the masseter and overlaps the 
anterior fragment, but in bilateral fractures the anterior detached portion 
passes downwards and backwards, being pulled down by the hyoid muscles, 
while the posterior segments are tilted upwards and outwards. All these 
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fractures are essentially compound, as the mucous membrane of the mouth 
and gum is nearly always torn. Occasionally fracture at the symphysis will 
be seen as the result of compression of the Jaw; this is also compound, but 
the displacement is very slight. In other instances the angle or ascending 
ramus is fractured ; in this case the fracture is less likely to be compound, 
while the deformity is much slighter as the masseter and other muscles around 
hold the bones in position. 

The more rare type of fracture which may follow a fall on the chin or other 
blow consists in a break of the condyle or rather a fracture just below the 
condyle, this latter portion being tilted inwards and forwards by the external 
pterygoid, while the rest of the jaw passes upwards and towards the injured 
aside. In very rare cases the coronoid process has been snapped, while the 
condyle has been driven through the glenoid cavity and fractured the base 
of the skull. In these last three high-up fractures the diagnosis may be 
impossible without an X-ray film. 

Clinically the amount of displacement will be best ascertained by noting 
the irregularity of the teeth line, this irregularity being obvious. The patient 
assumes a characteristic attitude, holding and steadying the fractured jaw 
with his hand while he has difficulty in speaking and swallowing, and the 
saliva may run out ofthe mouth. Pain is very marked, especially if the dental 
nerve is pressed upon, while deformity, abnormal mobility and crepitus may 
be detected easily. Bleeding at the mouth occurs, and this may be profuse. 
If the fracture 1s in the neighbourhood of the condyle all the signs are less 
obvious and pain is less marked, except.when the jaw is opened. The dis- 
placement, however, is obvious, and a marked swelling, due to a hematoma, 
will form in the parotid region. 

Treatment. As a temporary measure the fragments can be kept in apposi- 
tion and approximately fixed by means of a firm four-tailed bandage. If 
there is no displacement this will do well as a permanent measure, but in all 
cases it is useful as a first-aid method. Care must be taken that the lower and 
back part of the bandage does not drag the fractured fragment backwards, 
while the patient is fed by a rubber tube passed behicd the last molar tooth ; 
in this method we are really utilising the upper jaw as a splint, and the 
mouth, therefore, should not be opened. In most cases the co-operation of a 
skilled dentist should be obtained, while all teeth which are markedly loose- 
or are septic should be removed ; if only slightly loose they should be kept, as 
they will become refixed. Care must be taken to eliminate the possibility of a 
tooth being fixed between the fragments. The greatest attention must be 
paid to the hygiene of the mouth and frequent antiseptic mouth-washes 
ordered, for the fracture being compound, suppuration is liable to occur, but 
it should not lead to necrosis if properly kept under control by means of 
mouth-washes. 

If displacement has occurred it must be corrected as soon as possible, and 
the fragments be held in position by some such apparatus as Gunning’s splint. 
This is fitted by means of a cast taken of the jaw and teeth and con- 
sists of an interdental splint of non-corrosive metal moulded to fit over the 
crowns of the teeth in the lower jaw. In some cases this will permit of move- 
ment of the jaw, while in others a second splint is fitted to the upper jaw, to 
which the lower splint is fixed. In a few cases the deformity is so difficult 
to correct that operation for drilling or wiring will be necessary, while if gross. 
loss of bajyy substance has occurred bone grafting will be required subse- 
quently ; but this cannot be undertaken until all sepsis has died down and the 
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wound has healed. Bronchopneumonia and secondary hmmorrhage are occa- 
sionally seen as later complications. After three weeks all fixation of the jaw 
can be removed and massage and movements permitted. Union nearly always 
occurs in about five weeks unless a loose tooth has become impacted between 
the fragments. Every possible measure must be taken to prevent malunion, 
as this, by altering the alignment of the teeth, interferes with mastication ; 
but even if this occurs, in the course of months or years the shape of the jaw 
will be largely restored, presumably by the tongue and muscles round exer- 
cising constant pressure upon it. | 

Fractures of the Upper Jaw. These are the result of direct violence such as 
gunshot wounds, blows and horse kicks, while the fact that the fractures are 
liable to open into the mouth, nose or antrum of Highmore means that they 
will frequently be compound. In some cases the alveolar process, and in 
others the whole upper jaw, or even both upper jaws, are rendered loose by 
a severe kick, while these gross injuries are liable to be complicated by damage 
to the nose and nasal bones. Small portions of the alveolus are often snapped 
when teeth are extracted. 

In connection with fractures of the upper jaw many complications may arise 
according to which portion ofitisdamaged. Thus the nasal duct or lachrymal 
sac may be involved, and in this case epiphora or surgical emphysema may 
follow. There may be severe hemorrhage from the big vessels of the face, 
or damage to important branches of the fifth nerve. Suppuration, necrosis 
and infection of the antrum of Highmore sometimes will supervene, while in 
other cases the base of the skull also will be fractured. 

The malar bone and zygoma are sometimes fractured as the result of blows ; 
the fracture is usually obvious, though afterwards it may be obscured by the 
amount of swelling. 

Treatment. The mouth must be kept as clean as possible by means of 
mouth-washes, while any deformity present must be corrected as far as 
possible, as otherwise the apposition of the upper and lower teeth and proper 
mastication will be interfered with. In many cases this will require the 
assistance_of a skilled dentist. In most cases no fixation will be required 
other than a four-tailed bandage, or possibly a moulded gutta-percha splint. 
Union takes place very rapidly and necrosis is seldom met with. 

With regard to the malar bone and zygoma, it probably will be impossible 
to manipulate the fragments into position or to elevate the zygomatic arch. 
When this is so an incision will be necessary under an anesthetic, and the 
bone fragments should be elevated into position with a bone elevator through 
an external incision on the cheek. 

Dislocation of the Lower Jaw (Temporo-mandibular Joint). This is a 
common injury which, as a rule, is produced by the pull of the muscles 
acting upon the jaw when it is opened. It may be unilateral or bilateral, 
the latter condition being the more common, and usually being seen in 
middle-aged females. The accident is most likely to happen when 
yawning or laughing, but it also has occurred as the result of blows 
on the chin, when biting hard substances, or by the introduction of a 
gag or other appliance into the mouth of an anmwsthetised patient. These 
latter varieties are usually unilateral. In all of these conditions the condyle, 
accompanied by the meniscus, slips forwards out of the glenoid cavity on to 
the articular eminence, this being up to a certain point a natural movement ; 
but when the condyle is in this position, should the pterygoid muscles 
contract violently, they will pull it over the articular eminence so that it 
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comes to lie under the zygoma, and when here it is firmly fixed by spasm 
of the muscles of mastication. 

Patients are occasionally seen with a lax joint, in whom a recurrent disloca- 
tion repeatedly occurs with little or no provocation. 

Clinically it is found that the appearance is characteristic; the mouth 
is held widely open with the lower jaw projecting, and the chin prominent, and 
fixed in this position. Speech and swallowing are interfered with and the 
saliva may run out of the mouth. The condyle is usually palpable in its 
unusual situation, and behind the projection to which it gives rise an abnormal 
hollow can be detected just in front of the tragus of the ear. In some cases 
the displaced coronoid process may be felt from inside the mouth and below 
the zygomatic bone. 

If the dislocation is unilateral the deformity and all the signs and symptoms 
are less marked and a certain degree of movement remains. The chin and 
jaw, however, will be displaced noticeably towards the opposite side. 

Very rarely a posterior dislocation of this joint has been described associated 
with a fracture of the tympanic plate, the condyle passing upwards and into 
the skull. 

Treatment. Reduction must be performed, and this is as a rule easy. 
The patient sits on a chair with the surgeon facing him, his head being 
supported from behind by another person. The surgeon protects his thumbs 
by a roll of lint or gauze, places both thumbs in the mouth on the back 
molars, and presses downwards and backwards to disengage the condyle 
from in front of the eminentia articularis, and overcome the spasm of the 
muscles of mastication. Once this has been done the muscles usually will 
pull the condyle into its correct position with a distinct snap, while if it will 
not go back the whole jaw and chin can be pushed backwards. If this cannot 
be accomplished, a cork should be placed between the molar teeth on each 
side, and with this as fulcrum the point of the chin should be lifted up and 
pushed back. An anesthetic is not as a rule necessary. After reduction a 
four-tailed bandage should be applied for five or six days, and the patient 
must not be allowed to open the mouth widely for s.me weeks 

Unreduced Dislocations. Unreduced dislocations are sometimes seen, 
usually as the result of the condition not having been diagnosed. After the 
condition has been present for some time a certain amount of movement is 
regained and the patient can eat, talk and swallow up to a certain point, 
but the deformity remains and should render the condition obvious. The 
question of reduction will arise, and it is highly unlikely that this will be 
accomplished if the condition has been present for more than eight weeks. 
Several attempts may be made, and if these fail operation will have to be 
performed. This will be a difficult procedure, owing to the spasm and 
shortening of the muscles, and tenotomy of the masseter and pterygoid 
muscles or removal of the meniscus may be necessary. When this is done it 
may be possible to reduce the condyle. If this cannot be accomplished, 
the condyle had better be removed to increase the mobility of the jaw. 

Internal Derangement of the Temporo-mandibular Joint. This intra- 
articular cartilage is liable to the same displacements as occur in the 
knee joint. It may become displaced by the action of the internal pterygoid 
muscle, and wil then become nipped during the closing of the mouth, giving 

rise to severe pain and partial locking of the jaw, so that the two jaws on the 
affected side cannot be brought into apposition and complete mastication is 
impossible. The joint is acutely tender to the touch, and after a few hours 
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swelling will occur in front of the ear from effusion. It is usually possible 
to reduce the cartilage by opening the mouth widely, pressing upon the joint 
and slowly closing the mouth. If, however, this cannot be done the cartilage 
should be excised by open operation. 

Clicking Jaw. This condition, in which the opening and closing of the 
mouth is accompanied by a sharp snap often audible at some distance from 
the patient, isdue in most cases to a subluxation of the meniscus. Rarely, 
however, reflex irritation from an unerupted wisdom tooth, or in older people 
the presence of osteoarthritic changes in the jaw, may give rise to it. It may 
be very difficult to determine on which side the click is. 

Treatment consists in removal of the cause. This often means removal of 
the cartilage. 

Diseases of the Temporo-mandibular Joint. These are discussed in Vol. I., 
Ch. XX. 


CHAPTER V 
THE TONGUE AND SALIVARY GLANDS 


Surgical Anatomy. The tongue is developed in two separate portions, which 
arise from different branchial arches. The front or buccal part, which is in front of the 
foramen cecum and the V-shaped line, develops from the tuberculum impar which 
sprouts from the first arch and the first cleft, while the back or pharyngeal portion 
behind the foramen cecum is derived from the ventral ends of the second and third 
arches. The foramen cecum is regarded as the relic which marks the spot from 
which the thyroglossal duct originally budded out. 

The bulk of the tongue is formed of a mass of interlaced striped muscle fibres, 
comprising both the intrinsic and extrinsic muscles, and consists of two lateral halves 
separated from each other by a median fibrous septum. There is no communication 
between the blood and the lymph vessels of the two sides of the tongue through 
this septum except near the tip. The tongue is covered by squamous epithelium, and 
is attached to the hyoid bone and mandible by the hyoglossus and geniohyoglossus 
muscles. 

The buccal part of the tongue has on its surface two kinds of papille#, while the 
V-shaped line which separates it from the pharyngeal part is occupied by the large 
circumvallate papille, which are thought not infrequently by nervous patients to be 
a cancer of the tongue. Underneath, the tongue is fixed to the floor of the mouth and 
the back of the mandible by a fold of mucous membrane known as the freeanum, while 
the mucous membrane under the tongue contains specially large mucous glands. 

The pharyngeal part of the tongue dips down in front of the epiglottis and is 
attached to the hyoid bone. It has no papille on its surface, but contains much 
scattered lymphoid tissue sometimes known as the lingual tonsil. 

The lymphatic drainage of the tongue is of the greatest importance. The anterior 
third of the tongue drains its lymphatic vessels into the subhyoid and submaxillary 
glands, and it is in this portion of the tongue, near its tip alone, that some crossing of 
the lymphatic vessels from one side to the other occurs. The middle third of the 
tongue drains directly into the submaxillary glands and in‘a,some of the upper deep 
cervical glands upon the jugular vein. The posterior third of the tongue and its 
base drain directly into the deep cervical glands, and there is one of these glands 
especially, lying near the bifurcation of the carotid, which is frequently one of the 
- first to be involved in carcinoma of the tongue. 

The lingual artery supplies the greater part of the tongue with its blood. This, 
after leaving the external carotid, passes up into the tongue behind the hyoglossus 
muscle and then runs forwards to the tip of the organ just to one side of the median 
septum and near the under surface of the organ. 

The nerve supply of the tongue is derived from several different sources. All the 
musculature is supplied by the hypoglossal nerve, which is a purely motor nerve. The 
glosso-pharyngeal supplies the posterior third of the tongue and the lingual branch 
of the fifth nerve supplies the anterior two-thirds with ordinary sensation, both 
these nerves being sensory nerves. The sense of taste is probably conveyed by the 
glosso-pharyngeal from the posterior third and by the chorda tympani which joins 
the lingual nerve, from the anterior two-thirds of the organ. 

Under the tongue, in the front part of the floor of the mouth, are many large mucous 
glands, one group of specially large glands near the front part of the tongue being 
known as the glands of Blandin and Niihn, while in this situation, on either side of 
the frenum, the opening of the duct of the submaxillary gland (Wharton’s duct) 
and the ducts of the sublingual glands (ducts of Rivinus) will be found. 

The tongue and mouth always should be inspected in a good light (artificial if 
necessary) and with a spatula. The movement and power of protrusion should be 
tested carefully, while careful palpation will reveal the presence of induration, 
swellings or hard patches. 
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Congenital Affections. Several minor congenital conditions of the tongue 
are seen, but they are all rare. 

(a) Complete absence of the tongue or lack of development of one-half of 
the organ have both been described: hemiatrophy of the tongue may be 
congenital or due to paralysis of the hypoglossal nerve. 

(6) Babies are often brought up by their mothers with the complaint that 
they are suffering from tongue-tie, and there is a popular superstition that it 
may interfere with their talking; frequently the parents will blame this 
condition if the child is slow in learning to speak, or lisps. On examination 
it is usually found that the frenum is shorter than usual, whereby the tip of 
" the tongue appears to be tied down to the floor of the mouth, so that it cannot 
be protruded ; but it should be remembered that in all babies the freonum is 
always short. Some children with this condition find sucking difficult, but 
there is no evidence that it interferes with speech, and it is doubtful whether 
the condition is really pathological at all. 

The treatment is simple, and the parents as a rule will not be content until 
it is adopted. The tip of the tongue should be held up by the fingers and the 
stretched frenum snipped across with a pair of scissors, the incision being 
carried back until the tongue appears to be free: on no account must the 
frenum be divided completely, or the tongue may fall right back (see 
below). 

(c) In other cases the tongue appears to be tied down to the floor of the 
mouth at the sides by folds of mucous membrane, this condition being known 
as ankylo-glossia. Apart from the congenital cases, which are usually slight, 
this sometimes occurs as the result of scarring following ulceration or opera- 
tions. The condition can be put right by means of a little plastic operation. 

{d) An excessively long freenum is occasionally encountered, and this is 
sometimes combined with an extra length of tongue. Some of these children 
can put their tongue back behind the soft palate, while cases have occurred 
where, as the result of this condition, the tongue has fallen back into the 
pharynx and caused fatal suffocation. After operations where any disturbance 
has been caused to the frenum or front of the floor of the mouth this condition 
should be guarded against. Should the frenum appear to be too long, it can 
be shortened easily and tightened by a plastic operation. 

(e) Very rarely the tongue is bifid, the cleft usually being only partial, and 
passing back for about an inch into the substance of the organ. Associated 
with this there is sometimes a congenital cleft of the mandible and lower lip 
(see p. 156). This condition really requires no treatment, but should the 
patient complain of its appearance it can be remedied easily by paring and 
suturing the two halves of the organ. 

(f) Macroglossia. This condition is due to several different causes. In 
the acquired forms it is due either to acromegaly or to previous gummatous 
ulceration followed by diffuse fibrosis. Most commonly it is a congenital 
condition due to lymphatic obstruction and dilatation, accompanied by a 
considerable secondary cedema and overgrowth of all the fibrous tissues. 
Recurrent attacks of inflammation in this case may lead to further increases 
in size, as in other cases of lymphangiomata. In other instances the condition 
is due to neuro-fibromatosis of the nerves of the tongue, to formation of angio- 
matous tissue or to actual overgrowth of the muscular tissue. This last form 
is seen in mentally deficient patients, and is often accompanied by hemiatrophy 
of the face; it is not progressive. In these conditions the tongue becomes 
enlarged in all directions, is indented by the teeth and protrudes from the 
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mouth, the whole tongue being affected as a rule. Ulceration and congestion 
are-liable to occur later on, with the result that the tongue becomes purplish 
and dry in appearance, while in the lymphangiomatous forms lymphatic 
vesicles may appear all over its surface. The enlargement may be continually 
progressive, or in other cases it may become stationary ; in severe cases the 
teeth are forced outwards and cause ulceration of the tongue, while the jaws 
are deformed, The repeated attacks of inflammation to which the lymphangio- 
matous form is liable are probably due to the rupture of lymphatic vesicles, 
permitting septic infection to occur. Ulceration and hemorrhage may be 
severe, while in other cases a sarcoma has ultimately supervened. 

The treatment is simple. A large V-shaped portion should be excised from ‘ 
the front of the tongue and the two halves of the organ sutured together 
in the case of lymphangiomatous or muscular enlargement. In the nwvoid 
form it is also best excised, though other methods of treatment of nevus 
may be tried (see Vol. I., Ch. VIII.). 

Lingua Plicata (Geographical Tongue). This condition is seen in children 
either as a congenital variation or associated with and the result of some form 
of macroglossia. The epithelium of the tongue is thickened and the organ is 
criss-crossed by large, deep folds which cut it up into flat areas like those seen 
in a map of the world. Food and debris collect in these folds, become infected, 
and give rise to troublesome glossitis. The condition is best treated by 
painting the tongue with iodine or permanganate of potash. 

Wounds and Injuries. These are usually caused either by the teeth in 
children who have falls, and in epileptics, or else as the result of foreign bodies, 
such as pipes, sharp things held in the teeth or displaced teeth being driven 
into the tongue. Such foreign bodies sometimes become buried in the sub- 
stance of the organ. Hemorrhage is often severe, especially if the back.of 
the tongue is wounded, while secondary infection and secondary hemorrhage 
are serious, though fortunately infrequent, complications. Chronic ulcer due 
to injury from a sharp tooth is described on p. 196. 

Treatment. The mouth should be washed out with an antiseptic wash 
and any foreign body removed, for it must not be iqrgotten that small foreign 
bodies sometimes will remain embedded in the tongue for many years. In 
most cases the bleeding can be arrested by catgut stitches, by which the 
lacerated tissues can be drawn together firmly, but sometimes the bleeding 
point will need picking up and tying. Severe bleeding from the tongue always 
can be stopped temporarily by pulling the tongue forcibly forwards out 
of the mouth, as this will compress the vessels. In some severe cases, and 
often in secondary hemorrhage, the lingual or external carotid arteries may 
need tying. Owing to the vascularity of the organ its healing powers are 
good, and portions of it which are almost completely detached often will heal 
and unite if properly sutured into place. 

Inflammatory Conditions of the Tongue. The inflammatory conditions of 
the tongue may be grouped under four headings: acute superficial glossitis, 
acute parenchymatous glossitis, chronic superficial glossitis, and chronic 
parenchymatous glossitis. Tender, enlarged papille are often seen at the 
back of the tongue, and are best removed under a local anesthetic. 

Acute Superficial Glossitis. This consists in an acute catarrbal inflamma- 
tion with the formation of shallow ulcers, which occurs in association with 
a general stomatitis (see p. 168). 

Acute Parenchymatous Glossitis. This is an acute septic inflammation of 
the connective tissues and muscles of the tongue. It is usually due to strepto- 
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cocci which may be introduced by infected wounds, or by the bites and stings 
of insects, while in other cases the condition occurs in the course of acute 
fevers or in the form of a mercurial glossitis which accompanies the stomatitis 
that is due to overdosage with mercury. A diffuse, acutely painful, cedematous 
swelling of the whole organ occurs, the whole tongue rapidly enlarging, a 
ropy saliva is secreted and poured out, swallowing is difficult, while the 
oedema may extend to the glottis and epiglottic folds and give rise to suffoca- 
tion. Sometimes, when due to a local cause, the condition remains confined 
to one half of the tongue. The condition, whatever its cause, is made 
worse by alcoholism or poor health, but even in these conditions it 
does not as a rule go on to suppuration; should it do so, a lingual or 
sublingual abscess will be formed. There is usually high fever, malaise and 
enlargement of the cervical glands, which in severe cases may give rise to 
spreading cellulitis of the neck and to fatal mediastinitis. A similar and more 
severe form of the condition is sometimes seen as the result of contraction of 
“* foot and mouth disease ” from cattle. Here the tongue becomes oedematous 





Fie. 67. Epithelioma of the upper lip and leukoplakia of the tongue 
in a man of fifty-five. 


and swells, while vesicles which burst and ulcerate form on the mucous 
membrane. Gangrene of a portion of the tongue sometimes sets in, and death 
from cedema of the glottis or spreading cellulitis of the neck is not uncommon. 

Treatment. This consists in removing any cause that may be discoverable 
and giving saline purgatives and chlorate of potash by the mouth, while 
antiseptic mouth washes should be employed. Leeches beneath the angle of 
the jaw will give relief, while in cases where the swelling is very severe a free 
incision should be made on the back of the tongue on either side of the middle 
line to let out fluid and reduce cedema; sulphanilamide and antistreptococcic 
serum should be employed. In cases where asphyxia is becoming marked a 
tracheotomy or laryngotomy will be required, and this should not be left until 
too late. If the infection is spreading into the neck, incisions will have to 
be made here also and the condition treated in the same way as Ludwig’s 
angina (see p. 399). 

Abscess in the Tongue occasionally occurs as the result of a. subacute form 
of the preceding condition, while sometimes it is more chronic and arises 
spontaneously owing to infection of the deeper tissues of the tongue by 
means of organisms which have got in through an abrasion on its surface, 


such as an accidental bite. It gives rise to tender, fluctuating swelling deep 
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in the substance of the tongue. Free incision soon will cure the condition, amd 
this should be made wherever the swelling appears to be nearest to the surface. 
In many instances this will have to be done from the midline of the neck. 

Chronic Superficial Glossitis. This is 2 common and serious complaint, 
and consists of a chronic inflammation of the mucous membrane of the 
tongue, often accompanied by a similar condition affecting the mucous 
membranes of the cheeks and lips. Though there is no doubt that the majority 
of cases are due to tertiary syphilis, yet septic teeth, excessive smoking, 
over-indulgence in hot and spicy foods or in neat spirits, assisted perhaps 
by chronic dyspepsia and gout, undoubtedly have an important effect in 
making the condition worse, and in some cases it is possible that one or other 
of these conditions is the only cause. The disease can be divided into several 
different stages, which are not, however, separate from one another, but are 
usually coincident, and one part of the tongue usually will be in one stage, 
while another part will be in a more advanced condition. The disease is 
usually seen in patients between 
forty and sixty, most commonly in 
men, and is very intractable, while 
it is exceedingly likely in the end to 
give rise to epithelioma. It must be 
regarded as a persistent chronic 
inflammation of the deeper layers of 
the epidermis and of the subepider- 
mal tissues, associated with much 
proliferation. The stages of the 
disease are roughly as follows :— 

(a) The deeper parts of the epithe- 
lium become inflamed, infiltrated 
with round cells and mild fibrosis, 
with the result that the papille 
become swollen and the surface of 
the tongue becomes red and hyper- 
semic in patch -s,which gradually may 
coalesce and fuse together. 

(6) After a time overgrowth and 
cornification of the surface of the 
epithelium appears so that it becomes thick, opaque, hard and raised above 
the surface, giving rise to raised, white, hard plaques, replacing the previous 
red patches. The patches are square or oblong-shaped, and also tend 
to coalesce. This stage is known as leukoplakia or leukokeratosis, and it 
may convert large portions of the surface of the tongue into a firm, white, 
hard surface. This condition also has been called psoriasis and ichthyosis of 
the tongue. 

(c) After this the blood supply is not sufficient to preserve the vitality of 
all this overgrown epithelium, so that the epithelial layers are shed, leaving 
behind smooth, red, raw patches without any papillew, those portions of the 
tongue from which the epithelium has departed having a raw glazed appear- 
ance. A very characteristic stage of the disease commonly seen consists in 
a tongue which is raw, red, dry and glazed at some points, while in other 
parts it is covered by the white leukoplakic streaks. 

(d) After this has occurred, as the result of the atrophic condition of the 
mucous megibrane, ulcers, cracks and fissures will appear on the surface of 
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the organ, often with one median fissure and others branching out from it. 
The cracks may be quite deep, and are due to the contraction of newly formed 
fibrous tissue in the deeper layers. (The precancerous stage.) 

(e) At a later date in these cracks and fissures it is highly likely that an 
epithelioma will appear. The onset of this condition probably will be shown 
by an increase of hardness around the fissure, combined with the appearance 
of red, raised, sprouting granulations. Such an epithelioma is sometimes of 
comparatively slow growth. 

The different stages of the disease probably will be seen concurrently, 
while in all stages the patient complains of great discomfort, the tongue being 
dry and hard, and sometimes exceedingly tender, especially when irritated 
by hot, spicy or stimulating food. There is impairment of speech, deficiency 
of the sense of taste, and persistent thirst, while the glands below the jaw 
may become enlarged. The disease is very intractable and resistant to 
treatment, while it exhibits a considerable tendency to recur after apparent 
cure, An important feature of the disease is the fact that, in spite of the 
removal of all possible causes, such as septic teeth, smoking, active syphilis, 
etc., the condition still persists, and even may progress. 

Treatment. All sources of irritation in the mouth must be removed; in 
particular, smoking, tobacco chewing, spirit drinking and the taking of acid 
wines, port wine, hot, spicy or irritating foods, must be abolished ; all septic 
teeth should be removed, and the mouth kept clean by carefully cleaning the 
teeth and the employment of antiseptic mouth washes, which must not be 
irritating. An alkaline lotion after meals should be employed to remove all 
debris of food. Antiseptic ointments may be employed when going to bed, 
while cracks, fissures and warts may be touched with chromic acid (5 grains 
to the ounce) or 20 per cent. lactic acid. Strong caustics should on no account 
be employed, as they may precipitate an epithelioma, and in many cases it 
is wise to excise the cracks and fissures, as in this way only can the probability 
of epithelioma be avoided. As the condition is frequently syphilitic, an 
efficient course of antisyphilitic treatment should be given, but the results of 
this are often disappointing. Intravenous arsenic is the most promising. 
Radium has recently been employed with considerable success in this con- 
dition. Once the condition appears to be epitheliomatous it must be treated 
as described on p. 204, while in very intractable cases it is both justifiable and 
wise to remove a large part of the tongue to prevent the malignant change 
supervening. 

Smokers’ Patch. This consists of a small round area on the front of the 
tongue from which the papille have disappeared, and which is raised, con- 
gested and smooth, and often covered by a whitish crust. It thus resembles 
the first and second stages of the foregoing condition. The condition is 
painless, but if the crust is removed a raw, tender surface is left, while if 
smoking is persisted in it will spread eventually over a considerable area of 
the tongue and take on the characteristics of the above condition. 

Its treatment consists in stopping all smoking, painting the patches with 
tannic acid or alum, and using a potassium chlorate mouth wash. 

Sublingual Abscess. A sublingual abscess occurs in the floor of the mouth 
under the tongue. It is usually acute, and is either the result of a preceding 
parenchymatous glossitis or is due to infection of the sublingual salivary 
gland or to an injury to the oral mucous membrane, as by some sharp particle 
in the food. An acutely tender, painful, puffy swelling forms in the floor of 
the mouth, which pushes the tongue upwards, while after a time the tongue 
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itself becomes swollen and cedematous ; the infection is liable to spread into 
the submental region and there give rise to a spreading cellulitis of the neck. 
There is high fever and malaise, whilst cedema of the larynx is liable to set 
in. A large sublingual abscess occasionally forms further away from the floor 
of the mouth as the result of Ludwig’s angina. 

The abscess should be opened as soon as possible by an incision either 
through the mucous membrane of the floor of the mouth or through the 
skin under the chin according to which structure it appears to be nearest to. 

Ulcers of the Tongue. These are due to many different causes. 

(a) Dental or Traumatic Ulcers. These are the result of the irritation of 
a sharp tooth or tooth-plate, and are seen, therefore, at the borders of the 
tongue and opposite a sharp tooth. The condition commences as a swollen 
excoriated patch, which soon gives rise to a painful superficial ulcer, while 
after a time, if the tooth is not removed, the ulcer becomes deeper and crater- 
like, with firm, indurated edges. It will then resemble an epithelioma, except 
that there are no signs of sprouting granulations and the edge is not raised 
and everted ; it must be remembered that such an ulcer is an exceedingly 
dangerous condition in that it is highly likely to become epitheliomatous, 
but the fact that it is hard and indurated is not necessarily proof that this has 
occurred. The offending tooth or tooth-plate should be removed at once, 
and if the ulcer does not heal promptly, it should be excised with a small 
portion of the tissues round it and submitted to microscopy. 

(6) Dyspeptic Ulcers. These are small, shallow, white ulcers, very painful, 
usually on the dorsum of the tongue near its tip, and associated with gastro- 
intestinal upsets. They should be touched with silver nitrate and the gastro- 
intestinal function treated. In some instances a curious red, patchy, wandering 
trash is seen over the tongue (known as a geographical rash from its patchy 
appearance). This is usually due to a combination of dyspepsia and oral sepsis. 

(c) Tuberculous Ulcers. Tuberculosis does not occur primarily in the 
tongue, but is usually a secondary infection in adults who are suffering from 
laryngeal tuberculosis or advanced phthisis owing to the bacilli present in 
the sputum, which infect the surface of the tongue through some abrasion. 
The process usually commences in the form of a small submucous swelling, 
painless and near the side or tip of the tongue. Caseation occurs in the 
swelling, which bursts, and an ulcer is formed. The typical tuberculous 
ulcer results ; it is a shallow, very painful ulcer, nearly always at the side 
or tip of the tongue, often multiple, with an uneven, pale, flabby, bluish, 
streaky, undermined edge, no induration around it, and its base covered 
with feeble granulations giving rise to a watery discharge. Frequently small 
tubercles will be seen to be scattered around it. A deeper form of ulceration 
is sometimes seen near the tip of the tongue, which gives an appearance as 
though the tip of the tongue had been cut away with a knife. The sub- 
maxillary glands sometimes become infected, salivation is profuse, and the 
pain severe enough to interfere greatly with speaking or eating. 

Treatment. Unless the phthisis is very advanced the condition should be 
treated by painting the ulcer with cocaine, excising it completely, touching 
the raw tissues with carbolic acid, and putting in a catgut stitch. If the 
phthisis is too advanced and only palliative treatment can be adopted, the 
pain may be relieved by dusting the ulcer with orthoform or painting it with 
cocaine before meals. 

(2) Lupas. This attacks the tongue rarely, and when it does so, it will be 
found to have spread there from the face, nose or cheeks. The progress ia 
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slow and the condition is usually seen as a slowly spreading granulating 
surface with a tendency to heal at its centre; the characteristic apple jelly 
nodules are not seen here. The condition should be treated by X-rays or 
radium, while if it is small and localised it should be excised. 

(e) Freenal Uleers. These occur on the frenum in children with whooping 
cough. They disappear when the disease is cured. 

(f) Herpetic Ulcers. Herpes occurs on the tongue (and also on the cheeks), 
and is usually confined to one-half of it in the form of multiple, small vesicles 
or pustules which break and give rise to shallow irritating ulcers. Mild anti- 





Fic. 69 Gummatous ulcer of tongue with surrounding 
superficial glossitis. 
septic washes should be applied, and the condition soon will be cured, though 
it frequently recurs two or three times. 

(g) Mercurial Ulcers. These are seen in mercurial glossitis (see pp. 170 
and 193) 

(h) Syphilitic Ulcers. These may be primary, secondary or tertiary, and 
are described below. 

(1) Epitheliomatous Ulcers (see p. 201). 

Syphilitic Disease of the Tongue. 

(a) Primary Chancre. This occurs on the tongue as an indolent, hard, 
superficial sore usually near the tip, sometimes cedematous, but usually 
unaccompanied by much infiltration. After a time it ulcerates and runs a 
similar course to any other extragenital chancre. It is most common in men. 
There is a marked amount of enlargement of the submaxillary glands, and 
usually the submental ones as well. 

(b) Secondary Lesions are common on the tongue. Mucous patches, shallow 
snail-track ulcers and cracks and fissures are all seen. Occasionally a condyloma 
which is sessile, firm and wart-like, occurs on the dorsum of the tongue, and 
has sometimes been called Hutchinson’s wart. These secondary lesions occur 
especially at the sides and back of the tongue and on the fauces also. 

(c) Tertiary Lesions. The most common tertiary lesions are gummata 
and chronic superficial glossitis, already described on p. 194. 
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Chronic Parenchymatous Glossitis (Diffuse Gummatous Glossitis) is a tertiary 
syphilitic condition in which the substance of the muscle of the tongue 
becomes infiltrated with an abundant formation of granulation tissue, leading to 
a diffuse infiltration of the whole organ with fibrous tissue, so that it becomes 
firm, shrunken and hard, while its mucous membrane becomes covered with 
rounded bossy swellings, painless, elastic, and of a dull red colour. It may be 
regarded as a diffuse gummatous infiltration of the whole organ. Ulceration 
does not usually occur, and the condition reacts to treatment well. A some- 
what similar condition is sometimes seen as the result of oral sepsis. 

Localised Gumma of the Tongue is fairly common, and sometimes occurs 
superficially immediately under the mucous membrane, in other cases being 
more deeply placed in the muscle of the tongue. It is usually seen as a late 
tertiary phenomenon in patients of either sex aged about forty, and most 
commonly will be found on the dorsum of the tongue, nearer its centre than its 
edges, where it gives rise to a globular, tough, elastic, painless swelling, increas- 
ing in size rapidly and later becoming soft and fluctuating, when it will 
resemble a cold abscess ; after a time the mucous membrane will give way and 
characteristic contents will be discharged, giving rise to a typical gummatous 
ulcer (see below). The condition is painless, may be multiple, and does not 
interfere with the protrusion of the tongue, while the cervical glands do not 
become enlarged. The mucous membrane over the swelling is raised into 
a rounded red boss, often loses its papillae and becomes smooth, and 
ultimately necroses and gives rise to the next condition. 

Gummatous Ulcer of the Tongue. This is a common lesion resulting from 
the breaking down of the foregoing condition, and consists of a deeply 
excavated, sharply cut round or oval ulcer with a yellow slough at its base. 
The edges are ragged, hyperemic and undermined, not raised, rolled or 
everted, and the surrounding tissues thickened and indurated for a short 
distance only. Protrusion, deglutition and articulation are very little 
affected, while the cervical glands are not enlarged unless the condition 
becomes septic, and there should be a clear history that the ulcer commenced 
with a solid swelling which burst. The ulcer is remarkably painless and 
chronic, with little tendency to give rise to sprouting granulations unless an 
epitheliomatous change supervenes upon it, which is by no means uncommon. 
The lesion heals readily under antisyphilitic treatment and leaves a permanent 
puckered cicatrix, and the tongue may be extensively scarred and deformed. 

Syphilitic fissures are due to a similar cause, and appear as deep clefts or 
cracks in the substance of the tongue, either long and narrow or else stellate. 
It must be remembered that gummatous ulcers closely resemble epithelioma 
of the tongue, while the presence of a positive Wassermann is of little assist- 
ance in the differential diagnosis, as this reaction is nearly always positive in 
epithelioma also (see p. 201). 

Treatment, General antisyphilitic treatment should be given, and the 
lesions, with the exception of chronic superficial glossitis, will clear up rapidly. 
In addition to this, the mouth must be kept as clean as possible by the use 
of chlorate of potash or other mouth washes, while powdered iodoform and 
borax or mercurial ointment may be placed in the depths of the ulcer. 

Papillitis. This is an overgrowth of the papille (especially those at the 
side of the tongue), which become swollen, red and very tender, usually as the 
result of oral sepsis. They should be touched with a crystal of chromic acid. 

Actinomycosis. This is sometimes seen in the tongue, either alone or in 
association with a similar infection of the jaw. It commences as a hard, slow- 
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growing infiltrated mass on the tongue; it runs the course of actinomycosis 
elsewhere and breaks down to form multiple fistule. If possible, it should be 
completely excised. 

Black Hairy Tongue (Melanoglossia, Nigrities). This is a rare condition 
due to overgrowth of the filiform papille, and usually is confined to the centre 
of the dorsum of the tongue. The long, wet papills are usually stained black, 
either by bacterial action or by chemical changes in certain food substances, 
and give an appearance closely resembling matted wet black hair. The 
condition is absolutely symptomless. A specific organism producing the 
black stain—an odsporon—has been described, but this is quite unproved. 
The condition may be associated with dyspepsia or oral sepsis. 

The treatment consists in removing oral sepsis, etc., gently scraping away 
all the black papille with a blunt instrument, and providing a weak salicylic 
acid paint for the tongue and a mouth wash. 

Dermoid and other Cysts. Dermoid cysts are met with in the midline, deep 
in the substance of the tongue or underneath it. They lie above the mylo- 
hyoid muscles and appear usually in early life or in adolescence. Most 
commonly the cyst is found projecting under the chin, though sometimes it will 
bulge into the mouth and can be palpated between two fingers, one inside 
and the other outside the mouth, and felt to consist of a smooth, round 
fluctuating swelling, strictly in the midline, and sometimes showing a yellowish 
colour through the mucous membrane. Though in some cases these are 
sequestration-dermoids due to inclusion of epidermal elements in the midline 
fusion, in other cases they certainly should be regarded as tubulo-dermoids 
due to persistence of the thyroglossal duct. These tumours are easily 
removed and not as a rule adherent. They should be dissected out by an 
incision under the chin, and not from within the mouth. 

Thyroglossal Tumours (Lingual Thyroid). Solid round tumours consisting 
of normal thyroid tissue may develop anywhere in the embryonic thyroglossal 
tract. They are most commonly seen on the dorsum of the tongue, near the 
foramen cecum, and extend down in its substance towards the epiglottis, 
where they appear as painless round elastic tumours, growing slowly till 
they reach a considerable size, and of a dark red or purple colour. Cystic 
degeneration may occur within them, and hwemorrhages into these cysts will 
give rise occasionally to rapid increase in the size of the tumour, which some- 
times will cause grave difficulty in swallowing, speech and respiration. The 
variation in the size of the tumour thus produced is often of diagnostic help 
(see p. 400). It must be remembered that when these tumours are present 
there may be no thyroid gland lower down in the neck. 

Treatment. No treatment is required unless the swelling is producing 
symptoms. If this is so, it should be dissected out. : 


NEW GROWTHS OF THE TONGUE 


Innocent Tumours. Innocent tumours are not common on the tongue. 
The commonest variety is the papilloma, which may occur anywhere on the 
surface of the tongue, and at any age, and gives rise to a firm white papilli- 
ferous tumour, either sessile or pedunculated, painless, without the least 
infiltration or induration round it, with little tendency to bleed, and causing no 
glandular enlargement. It often appears to arise from an enlarged fungiform 
papilla ; it is liable to become malignant, and therefore should be removed 
by excising it together with a small wedge-shaped portion of the tongue. This 
can be done easily under a local anesthetic. 
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The other innocent tumours seen on the tongue are the angioma, which is 
seen in children as a brightly coloured, red, vascular tumour of slow growth 
liable to give rise to severe hemorrhage, and sometimes very large: this 
should be excised if possible—if not, electrolysis and diathermy should be 
used ; endothelioma and adenoma, which occur as superficial pinkish nodular 
tumours on the surface of the tongue; fibroma, which starts under the 





Fia. 70 Papilloma of the tongue. The benign nature of the growth 
1s shown by its sharp line of mutation and the total absence of any 
infiltration of the muscular tissues. 


mucous membrane as a pale, hard, pedunculated swelling ; and, very rarely, 
a lipoma, which is a soft rounded swelling deep in the substance of the tongue, 
or a plexiform neuroma. 

Malignant Tumours. These occur in two forms, carconoma, which is an 
exceedingly common and fatal form of the disease, described on p. 201, and 

Sarcoma. This is rare, but is occasionally seen in children as a round- 
celled muscular fibro-sarcoma, starting deep in the tongue and giving rise 
to a firm, rounded, elastic swelling, usually growing rapidly and soon ulcerating 
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Fie 71. Fungating sarcoma of the tongue in a man of fifty. 






and fungating. The pain is slight in the early stages, but becomes marked 
later on. The condition will resemble a gumma closely, and the diagnosis is 
usually uncertain until a portion has been removed and examined micro- 
scopically. The glands of the neck are not usually involved, but the condition 
gives rise to metastases elsewhere in the body, though it varies greatly in 
malignancy. ‘The treatment is the same as that of carcinoma, the prognosis 
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being equally bad, though delayed recurrences are less likely. If it is not 
considered to be suitable for operation, radium is quite likely to be beneficial. 

A pedunculated sarcomatous growth is sometimes seen growing from the 
surface of the tongue, while in other instances the tongue becomes invaded 
by a lymphosarcoma starting in or near the tonsil. 


CANCER OF THE TONGUE 


_ This is a very common form of squamous epithelioma, met with more often 
in men than in women, in the proportion of twenty-five to one, and usually 
between the ages of forty and sixty. There is no doubt that several pre- 
cancerous conditions are present in the tongue which frequently lead to this 
disease. Superficial lesions in the form of chronic superficial glossitis are 
common, as also is the irritation of a sharp tooth or tooth-plate, and long- 





Fia. 72. A simple papilloma and an epithelioma occurring on opposite 
sides of the same tongue. 


continued irritation due to smoking, especially the use of a hot, short clay 
pipe. The chewing of tobacco and of betel nut (in India) are also predisposing 
causes. Filthy septic teeth are present in every case, so much so that there 
is probably some causative connection ; while in other instances the disease 
appears to have been caused by too frequent application of strong caustics 
to chronic inflammatory and other lesions on the tongue. The malig- 
nancy varies considerably; at the same time it must be regarded as a 
particularly malignant form of squamous epithelioma, this possibly being 
due to the sepsis which is nearly always associated with it. In over 80 per 
cent. of cases the Wassermann reaction is positive. The disease most 
commonly occurs in the front half of the tongue, usually nearer the edge than 
the midline, because of the presence of the teeth, while a not infrequent 
situation is under the front of the tongue in the neighbourhood of the frenum. 
Although in al] cases ulceration sets in early, the disease presents several 
different clinical forms, and rapid involvement of the lymphatic glands occurs. 

Clinical Features. The forms in which the disease appears are as follows :— 

(a) Most commonly it appears as a hard, craggy, deep ulcer with a base 
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covered with red granulations, extensive induration of the tissues round, and 
a raised nodular, everted edge. This form is most commonly seen round the 
edge of the tongue or underneath it. 

(b) It sometimes appears as a hard, infiltrated, nodular wart. This is 
especially seen in association with leukoplakia. The base of the wart becomes 
infiltrated for a considerable area, and the muscular substance invaded, while 
ulceration will occur soon. 

(c) It is often seen as a large, sprouting, papilliferous mass of firm, hard, red, 
raised granulations. This form is most commonly seen on the dorsum of the 
tongue. 

(d) At other times it appears as a deep, hard crack or fissure, which is 
painful and surrounded by irritation. 

(ec) A rare form is one in which the whole substance of the tongue undergoes 
an extensive infiltration, causing it to become hard, puckered and shrunken, 
without any very extensive ulceration (wooden tongue). 

(f) It sometimes spreads on to the tongue from surrounding parts, having 
commenced in the tonsil, fauces, gum or floor of the mouth. 

Microscopically it will be found that in the early stages the infiltration of 
the surrounding tissues is due to small, round cells, chiefly in the subepithelial 
tissues, while there is an increased but irregular mitosis occurring in the 
epithelial cells. Later it will be seen that the interpapillary processes of 
epithelium are actively sprouting and growing downwards, first becoming 
club- or flask-shaped, and then branching in all directions. At the growing 
margin the irregular mitosis and keratin granules are seen, while at the central 
parts of the columns of growth the cells become flattened, keratinised, 
concentric in their arrangement, and form typical cell nests. These cell nests 
are often absent in very rapidly growing forms of epithelioma. The more 
mitosis there is and the fewer cell nests, the more malignant the growth 1s 
(and possibly the more sensitive it will be to radium). In advance of the 
epithelial growing edge, the round-celled infiltration can be seen spreading 
into the muscles and fibrous tissues; probably many of these round cells 
are cancerous. 

However the growth starts, it soon gives rise to an ulcerating mass 
showing firm granulation tissue with a hard base, hard, raised, everted edges, 
and considerable infiltration of the depths of the tongue. The ulcer is covered 
with a grey, sloughy, foul surface, which bleeds readily, makes the breath 
foetid, and may or may not be painful in the early stages. Protrusion of the 
tongue is difficult, and all movements of the tongue are limited and painful, 
this limitation of protrusion being especially marked when the growth spreads 
on to the floor of the mouth ; the lack of movement will interfere considerably 
with articulation, mastication and swallowing. Irritation of branches of the 
trigeminal nerve will lead to profuse salivation, and the patient will allow 
the foul saliva to trickle out of his mouth owing to the difficulty in swallowing 
it. The pain soon becomes intense owing to involvement of the lingual nerve. 
It occurs at first in the tongue, but soon involves other branches of the 
fifth nerve, and is complained of largely in the ear and up the side of the head. 
As the disease spreads it may come to involve the gums and the jaws, the 
floor of the mouth, the epiglottis, the fauces or the tonsil. 

The lymphatic glands rapidly become invaded. If the growth is near the 
tip of the tongue, the submaxillary glands are usually involved first; but 
certain lymphatic vessels run straight from the tip of the tongue to a few 
glands low down in the neck below the anterior belly of the omohyoid, and 
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these must be examined carefully with the patient’s collar off. If further 
back, the submaxillary glands will be the first to enlarge, while right at the 
back of the tongue the upper deep cervical glands (subparotid) will be first 
invaded. Soon the disease spreads to all the deep cervical glands down the 
main vessels, a particular gland near the bifurcation of the carotid being 
especially liable to early involvement (the principal gland of the tongue). 
In early cases a large percentage of the glandular enlargement is due to 
infection. If the growth is confined rigidly to one side of the tongue the 
glands probably will be confined to that side of the neck, unless the lesion 
is near the tip of the tongue or involves the floor of the mouth. But if the 
growth approaches the midline of the tongue and in the later stages, the 
glands on both sides are liable to involvement. These glands rapidly become 
enlarged, stony hard, and firmly attached to all the surrounding structures, 
especially the carotid artery and jugular vein. They may give rise to huge 
masses, and after a time these swellings undergo softening and will suppurate 
and burst, giving rise to huge fungating masses or ragged malignant ulcers. 
Metastases to other parts of the body, such as the liver or lungs, are very 
rare, while the patient, if untreated, usually dies within eighteen months from 
what may be regarded as one of the 
most unpleasant deaths conceivable. In 
the later stages a marked cachexia sets 
in due to a combination of pain, 
sleeplessness, starvation, and _ the 
absorption of septic products from 
the growth. Death, when it occurs, 
is due in the lucky cases to secondary 
hemorrhages from the fungating masses 
in the neck, while in other instances it 
is the result of septic bronchopneumonia 
or the sheer exhaustion produced by 
the pain, starvation, and the foul, Fic. 73. Pabpilliferous epithelioma of 
: : ogy the tongue, showing extensive infiltra.- 
green, sloughing mass in the patient's tion of the muscular tissues. 
mouth. 

Differential Diagnosis. Though in many cases the condition is obvious, it 
will be found not infrequently that it closely resembles syphilitic and other 
ulcers and papillomatous growths. This is especially so in the early cases, 
and this is the stage at which the surgeon hopes to encounter the disease if 
possible. Above all he should beware of the dental ulcer, which is especially 
liable insidiously to become malignant. 

Gummata are not likely to resemble this disease until they break and form 
an ulcer, and it must be remembered that gummatous ulcers are often 
multiple, are usually situated on the dorsum, and not on the edge of the 
tongue, have sloughy, undermined edges, which are often serpiginous, are 
very little raised, and are not everted, while the surrounding tissues, though 
slightly infiltrated, are not indurated and hard, nor are the glands likely to 
be enlarged or protrusion of the tongue to be interfered with. These are 
points in which they do not resemble the carcinomatous ulcer. It must be 
remembered that little reliance can be placed upon the Wassermann reaction 
or the results of antisyphilitic treatment as an aid towards differential 
diagnosis. It also should be remembered that such conditions as dental, 
syphilitic and tuberculous ulcers, fissures, papilloma and leukoplakia may 
all undergo malignant change, in which case the two conditions may be 
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present simultaneously. Tuberculous ulcers are not likely to resemble 
carcinoma, as they are shallow and soft, while simple ulcers and fissures heal 
quickly on the removal of their cause and give rise to little infiltration and 
no glandular involvement. The warty type of carcinoma may simulate 
closely a sessile papilloma, but in the latter cases there is no deep infiltration 
and induration. The features pointing strongly to malignancy are early 
involvement of glands, which are painless, hard and fixed, the infiltration and 
induration of the base of the ulcer and surrounding tissues, the fixity and 
interference with protrusion of the tongue. If there is the least doubt about the 
condition a small portion of the edge of the ulcer or growth should be excised and 
examined microscopically. If the microscopic section is indeterminate, the 
growth should be treated as a carcinoma. 

Prophylaxis. There is no doubt that by attending properly to the teeth, 
curing oral sepsis, and avoiding the use of clay pipes and hot tobaccos much 
could be done to avoid carcinoma of the tongue. Old syphilitic lesions should 
receive adequate treatment, and all cracks, ulcers, fissures or warts be care- 
fully attended to and excised, if they will not clear up, under a local anssthetic 
and submitted to microscopy. If the microscopic report is that the condition 
is precancerous or “ early epithelioma,”’ it should be treated on the lines given 
below. Under no circumstances should repeated cauterisation be used on the 
tongue, as this is specially liable to induce a malignant change. 

Treatment. The insertion of radium needles into the tongue around the 
growth causes it to disappear, at least temporarily, and of course preserves a 
mobile tongue, but, owing to the tendency to recurrence, probably the treat- 
ment which offers the best chance of a cure is free and complete removal, and 
for there to be any prospect of non-recurrence this must be done early in the 
disease. The essential features of the operation are that the growth, with a 
free margin of tongue surrounding it, must be removed ; it is always necessary 
to remove half the tongue, and frequently a good deal more. Moreover, 
whether radium or operation be used for the primary growth all the lymphatic 
glands and lymphatic vessels down the side of the neck must be cleared out, and 
to make this complete it 1s best to do it by means of s block dissection (see 
p. 208). The mouths of these patients are nearly always in a filthy state, and in 
most cases the first step will be to have all the teeth, or nearly all the teeth, 
removed and the mouth carefully washed out for some days with antiseptic 
mouth washes. Smoking is better stopped for a few days beforehand, and 
every effort is made to get the patient as fit as possible. These operations on 
the tongue, including the dissection of the glands, are serious operations, and it 
is better in many cases to do them in two stages. The question then arises as to 
which portion of the operation should be done first, the tongue or the glands. If 
the tongue is done first and a ten-day interval is allowed before the glands are 
dissected out, which would be the ideal proceeding, it is highly probable that 
the patient, especially a hospital patient, seeing that his tongue has been 
removed and the growth has gone, will refuse to have the second operation. On 
the other hand, if the glands are done first, during the ten-day interval between 
the two stages, all the lymphatic vessels leading from the tongue to the 
glands have been cut across, so that there is a considerable chance of carcinoma 
cells or septic organisms travelling down them into the loose cellular tissues 
of the neck from which the glands have been removed. We think it is 
wisest to do the tongue first, and then proceed with the operation on the 
glands as soon as possible, say, within five or ten days, but each case must be 
judged on its own merits, while in the case of certain methods of removing 
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the tongue, to be described later, it is not possible to do the operation in 
two stages. If, as is not uncommon, it seems wise to remove the glands 
on both sides of the neck, the tongue and the glands on the side of the growth 
should be done at the first operation, and the glands on the other side at the 
second stage. : 

Before undertaking any operation on the tongue it is essential to teach the 
patient to feed himself with a rubber tube and cup, and to warn him that his 
speech will be indistinct for several days. 

In all these operations for the removal of the tongue (of which five different 
methods are most commonly in use) it is of great advantage to have the 
anesthetic administered by means of an intratracheal catheter. In this case 
there is no possibility of blood or foreign material getting down into the air 
passages, and thus there is no need for a preliminary tracheotomy, while the 
patient’s head may be placed in that position which suits the surgeon best, 
independently of the anesthetist. Efficient gags for keeping the mouth open 
will be required. The following are standard methods of removal of the 
tongue :— 

(1) Whitehead’s Operation. This consists in removing the tongue through the 
mouth by snipping it out with scissors, and by means of this operation the anterior 
two-thirds of the tongue can be removed on either one or both sides. It will be seen 
thus that this operation is suited for those cases where the growth is not very large 
and is on the tip or front half of the tongue. It is unsuitable for growths which extend 
back near the pillar of the fauces, or which extend on to the floor of the mouth and 
jaw, or which involve the under surface of the tongue. If the tip of the tongue only 
is involved, it may be removed by a deep V-shaped incision, while if the growth lies 
on the side of the tongue, does not approach the midline or extend very far back, it 
will be sufficient to use this method to remove the anterior two-thirds of one side 
of the tongue. In other cases the whole of the anterior two-thirds of the organ must 
be removed. If the glands in the neck are being removed previously it is wise, when 
doing this, to tie the lingual artery in the neck. 

The mouth is gagged well open, the cheek retracted, silk stitches are passed through 
each half of the tongue, and it is drawn out by them ; the tongue is then divided by 
straight scissors down its midline or at whichever point on the side of it that it is 
decided to make the section ; it is drawn out of the mcuth and the mucous membrane 
of the floor of the mouth is snipped with curved scissors close to its alveolar attach- 
ment and all round that portion of the tongue which is going to be removed. It is 
usually wise to set free and dissect up the sublingual salivary gland under the half 
of the tongue which is being excised, and to remove it with the tongue. The curved 
scissors are then passed in behind the symphysis and the geniohyoglossus snipped off 
from the bone. The tongue is then dragged right forward and is slowly snipped 
across at the posterior limit of the part to be removed, the anterior pillar of the 
fauces being divided if necessary, and while this is being done, if care is taken and a 
blunt dissector used, the lingual and dorsalis lingus arteries can be seen and picked 
up before they are cut. The removal of the diseased portion of the tongue is then 
completed with the scissors and bleeding points are tied with catgut; if preferred 
the diathermy knife can be used. The raw surface on the tongue is then obliterated 
as far as possible by drawing the tongue together with catgut stitches, and in most 
cases this raw area can be almost completely covered in by turning one half of the 
tongue back to meet the stump of the other half. If this cannot be done the mucous 
membrane of the dorsum can be stitched to that of the base of the tongue, while the 
free edge of the mucous membrane beneath the tongue should be stitched as far as 
possible on to the alveolar margin to prevent the organ falling back. If the whole 
tongue needs removal, it can be done by the above method without splitting it. The 
patient usually will recover rapidly from this operation, and is comparatively fit 
again within a week. A stitch should be left through the remaining portion of the 
tongue for some days in case there is any tendency for it to fall back. 

Local Excision of Ulcers and Cracks. This should be done with the knife or 
scisgors ; the incision should be V-shaped at the tip of the tongue or at the edges, and 
elliptical if the lesion is on the dorsum ; it should be deep enough to include a small 
portion of the muscle tissue. The wound should then be sutured with catgut. 
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(2) Syme’s Operation. This operation, which, by means of splitting the lower 
jaw, gives a wonderful exposure of the lower surface of the tongue and the front of the 
floor of the mouth, is particularly suitable for growths which involve the floor of the 
mouth under the front of the tongue, the under surface of the tongue, and those 
which necessitate complete removal of the whole organ. It is also better than the 
preceding operation in cases where, from extensive infiltration, the tongue cannot be 
properly protruded or drawn out. A silk stitch is passed through the tip of the 
tongue and a vertical incision is made in the middle line of the lower lip, completely 
dividing the lower lip down to the bone and extending down into the midline of the 
submental space almost to the hyoid bone. Bleeding points are picked up, the soft 
tissues separated from the jaw for a small distance on either side, and two small holes 
drilled through the lower jaw at corresponding points just to one side of the midline. 
The mandible is then sawn through in a slightly oblique or angled direction and its two 
halves drawn as wide apart as possible by means of blunt hooks. This will be 
assisted by cutting or detaching some of the muscles behind the jaw. It is then 
possible to remove comfortably as much of the tongue, the floor of the mouth, and the 
muscles under the tongue as may be required. The two halves of the jaw are then 
wired together by silver wire passed through the two holes previously drilled and the 
incision in the skin is sutured, while the raw area on the tongue is covered over as 
before described, a silk stitch being left in the stump of the tongue. The muscles 
under the tongue should be drawn together in the midline with catgut, and it is wise 
to leave a small tube protruding through the wound in the neck for forty-eight hours 
or so. 

(3) Kocher’s Operation. This is known as the lateral extrabuccal method, and 
by this method the tongue and the glands on one side of the neck can, if necessary, 
be removed simultaneously in one piece. This operation is particularly suitable for 
growths at the side of the tongue and those which involve the floor of the mouth at 
the side of the tongue, while by means of it a portion of the lower jaw, if necessary, 
can be resected should it also be involved. 

An incision is made in the neck, starting just below the lobe of the ear, curving 
down towards the hyoid bone, reaching nearly to the midline, and then turning up 
to the symphysis, and the flap thus marked out is turned up. All the lymphatic 
glands in this region, the submaxillary salivary gland, and, if necessary, the deep 
cervical glands, are removed and the lingual and facial arteries tied much as in a block 
dissection (see p. 208). A portion of the jaw can be sawn out if necegsary also. In 
this operation it is usually only necessary to remove half the tongue, and therefore 
it is now split down the middle line and the mucous membrane at the side of the floor 
of the mouth detached from the alveolus with scissors. The dissection in the neck 
is then deepened, the mylohyoid and hyoglossus muscles detached, the mouth opened 
into from the neck, and the tongue drawn down into the side of the neck, when it 
is carefully dissected free and the tissues removed as far back as the epiglottis and 
down to the hyoid bone. The muscular structures in the neck are then brought 
together with catgut stitches and the wound is closed, a drainage tube being inserted 
into it for forty-eight hours. 

(4) Regnoli’s Operation. The operation of Regnoli, of Pisa, may be regarded as 
a double Kocher operation performed on both sides of the neck. It is an exceedingly 
severe operation, devised for extensive growths involving both sides of the tongue 
or of the floor of the mouth, and is attended by a heavy mortality. So severe a 
procedure is it that there can be vcry few cases for which it is suitable. A transverse 
incision, curving slightly downwards, is made across the neck below the chin from 
one angle of the jaw to the other ; the muscles are then dissected away from the jaw 
as freely as necessary, the mucous membrane of the floor of the mouth detached from 
the greater part of the length of the alveolus, the mouth opened into from below on 
both sides and the tongue dragged down into the neck under the jaw. The whole 
tongue can then be removed together with as much as is desired of the floor of the 
mouth and the muscles underneath it. The soft tissues are then sewn up, with 
temporary drainage into the neck. 

(5) Langenbeck’s Operation. This is also a severe operation seldom practised 
nowadays. It was devised entirely for those growths which are situated far back 
at the side of the tongue, and which involve the pillars of the fauces, the tonsil, or the 
floor of the mouth in this situation. The operation is performed by means of an 
incision which starts at the angle of the mouth, passes horizontally back, splitting the 
cheek, until it reaches the ascending ramus of the mandible, and then it runs down- 
wards behind the angle of the jaw. The check is split and the ascending ramus of the 
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mandible sawn across, the lower fragment then being retracted downwards and the 
upper fragment turned outwards and upwards. By this means an extensive exposure 
of the back of the tongue is obtainable, and as much as necessary of this part of the 
tongue, the fauces, and the floor of the mouth can be removed. 

Removal by Diathermy or Endothermy. This method of removing malig- 
nant growths in the tongue, fauces, palate and other parts of the mouth has 
been extensively used. By means of the diathermy cautery, properly used, the soft 
tissues can be cut almost as cleanly as with a knife, while the method stops hemor- 
rhage, and it is said that the heat produced causes a coagulative necrosis of the 
tissues and of any malignant cells there present for some little distance beyond the 
point severed, while the pain and discomfort following the operation are very slight. 
We should not recommend its use in cases which can be easily and simply removed 
with the knife by means of one of the simpler operations described above, but it 
should be employed chiefly in those cases which are sufficiently advanced to demand 
one of the more heroic procedures, such as those of Regnoli or Langenbeck, and there 
is no doubt that the method of diathermy gives much better results, with a much 
smaller mortality, than these very big operations. It will require, of course, removal 
of glands in the same way as any 
other procedure. It is also useful as 
a method of sealing over any raw 
surfaces left on the tongue or in the 
mouth after any of the above opera- 
tions, in cases where suturing is not 
sufficient to cover up such areas; 
by applying the diathermy cautery 
lightly to these areas much pain and 
sepsis will be avoided. 

Radium Treatment of Carci- 
noma of the Tongue. Within the 
last few years certain American and 
English surgeons have obtained en- 
couraging results by the use of small 
doses of radium in needles, or of 
radon seeds implanted in and 
around these growths. Several 
needles containing 0-2 up to 2 mg. of 
radium bromide are inserted at the 
periphery of the growth with a dis- 
tance of 1 cm. between each, and left 
in position for from six to fourteen 
days, the jaws and cheeks being pro- 
tected by suitable shields. Radon 
seedlings if implanted are left in 
permanently, but cease to be active Fic. 74. Radium needles. 
after about four days. The reaction 
is not as severe as might be expected, but the patient is extremely uncomfortable 
while the radium and shields are in position. Many primary growths have 
disappeared completely under this treatment, and the mobility of the tongue has 
returned, though these results have been observed only over a comparatively short 
period, and recurrences after one or two years are usual. Similar treatment 
may be adopted in the case of other carcinomata, but the results are not on the 
whole so good as in the case of epitheliomata in the mouth; moreover, in many 
cases where the primary growth disappears locally there seems no doubt that 
metastases appear as a result of the radium treatment in far-away parts of the body. 

The glands may be treated by external application of radium applied and held in 
place by a moulded wax or wood shavings and gum casing, or needles may be inserted 
into and around them ; but the results have not been as good as in the case of the 
primary growth, and the majority of authorities advise excision of the glands with 
the knife. 

After-Treatment. All these operations on the tongue, especially those of Syme, 
Kocher, Regnoli and Langenbeck, are accompanied by a considerable mortality, 
usually due to septic pneumonia from the inhaling of blood and septic products during 
the operation. For this reason the mouth should be cleaned and rendered as aseptic 
as possible before the operation and intratracheal anzsthesia employed exclusively. 
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At the end of the operation the raw surface should be painted with Whitehead’s 
varnish (this is Friar’s balsam in which the rectified spirit is replaced by a solution 
of iodoform in ether). The patient should be propped upright in bed unless much 
shock is present, and the mouth should be washed out well with antiseptic lotion at 
frequent intervals during the first three days ; hydrogen peroxide, Milton’s solution, 
or solution of dichloramine-T will be specially useful. Feeding will be necessary 
often by means of a cup with a spout and tube on it for the first few days, while in 
other cases it may be done through the nose, and it is important that the patient 
should practise these two methods of feeding for some days before the operation is 
performed. After a few days he will be able to feed himself easily. The patient 
should have a special nurse for the first forty-eight hours, as he must be very carefully 
watched to see that suffocation does not occur from the stump of his tongue falling 
backwards ; the silk stitch in the stump will control this. He should not be in bed 
more than three or four days unless complications set in. The tendency to chest 
complications is diminished if he is given six-hourly hypodermic injections of 
atropin, gr. +$>, and adrenalin (1-1,000), Mv. In addition to the risk of septic 
pneumonia, watch must be kept for the onset of severe local sepsis, leading to 
secondary hemorrhage and cellulitis of the neck. In most cases, though the speech 
is impaired for a few weeks, the patient soon learns to talk with comparative clearness 
again even if the greater part of the tongue has been removed, while the power of 
swallowing is soon regained. 

Prognosis. The prospects of the patient remaining free from recurrence 
are very poor indeed, and it is unusual to find a patient completely cured 
of this disease, unless the operation has been performed in a very early 
and almost precancerous stage. 
Nevertheless, an effort to remove 
the primary growth always should 
be made, by diathermy if 
necessary, as the removal of the 
primary growth usually will 
prolong life for some months and 
will make him much more com- 
fortable by removing the foul, 
stinking, sprouting growth in his 
mouth, while the death from 
recurrence, Which is nearly always 
in the neck and not in the mouth, 
is much less unpleasant than that 
from the primary growth. 

The Removal of the Glands. In 
approximately 50 per cent. of early 

a ‘ cases it is found on microscopic 

Fic. 75. Showing surface application for section of the enlarged glands associ- 
glands of neck: A. Position of radium = ated with a carcinoma of the tongue 
containers. that, in the early stages at any rate, 
enlargement is due to infection, and 

that carcinoma cells cannot be discovered in the glands. This being so, every effort 
should be made to remove the glands if possible, unless they are very large or unduly 
fixed, and as the removal should be as complete as possible, the operation will be an 
extensive one. Itis best accomplished by what is known as block dissection, which 
consists in the removal of all glands, fat, fascia, lymphatic vessels and the sub- 
maxillary salivary gland from the side of the neck, leaving behind only the muscles, 
nerves, arteries and veins. An incision is made along the whole length of the 
anterior border of the sternomastoid, a second one being made from the symphysis 
of the chin to meet it at right angles. The three flaps thus marked out are turned up, 
down and backwards, and should be as thin as possible, including only the skin and 
the superficial fibres of the platysma. All the fat and fascia are then dissected off the 
muscles from below upwards, the external jugular being tied and resected, the 
sternomastoid retracted, and the carotid vessels being exposed and cleaned ; then 
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from above downwards, the submental and submaxillary regions are cleared, the fat, 
fascia, lymphatic and submaxillary glands being dissected free in one piece. This 
will entail tying and cutting the facial artery and Wharton’s duct, while it is wise, if 
the tongue is going to be removed later, to tie the lingual artery. There need be no 
hesitation in resecting the jugular vein if necessary, but the facial and spinal accessory 
nerves must be preserved. In many cases the lower part of the parotid gland will be 
excised also. The muscles are then brought together as carefully as possible and the 
skin flaps carefully sutured with a small drain for forty-eight hours. This operation 
cereal a performed on both sides of the neck on the same occasion or the skin 
will slough. 


Inoperable Cases. With the aid of diathermy and radium the primary 
growth should never be regarded as inoperable, and an attempt should 
always be made to deal with it in order to avoid death from the primary 
growth itself. If for some reason this is impossible, or in cases where recur- 
rence has occurred, very little can be done to relieve the misery of the patient. 
The mouth should be kept as clean as possible with antiseptic mouth washes, 
while pain may be relieved by the application of cocaine or orthoform, or by 
resection of the lingual nerve as described in Vol. I., Ch. XII. Hsemorrhage 
may necessitate the use of plugging or ligature of vessels, while occasionally 
tracheotomy or gastrostomy will be required. X-rays and radium in 
this advanced stage may relieve pain. Opiates should be given freely in 
the later stages, commencing with Tr. chloroformi et morphinzw co. by the 
mouth, and soon using hypodermic injections of morphia in large doses. 

Neuralgia of the Tongue. Pain confined to the distribution of the lingual 
nerve is a not uncommon condition. It is often of a severe burning type 
and referred to one or other of the papille on the tongue, usually far back 
at the side of the organ, and the condition is most commonly seen in middle- 
aged nervous women, who frequently think they have cancer of the tongue. 
The pain lasts for months, and is often worse at night, while, as one of the 
papille is often prominent and red, the patient is always convinced, and the 
practitioner sometimes suspicious, that a malignant growth is forming; 
however, @ similar condition always can be seen on the opposite side of the 
tongue, while no induration or swelling is to be felt. The patients should be 
assured that no cancer is present, but they are often difficult to convince. If 
local applications will not relieve the condition, it 1s sometimes necessary to 
resect the lingual nerve. 

Spasm or paralysis of the tongue, which may be unilateral or bilateral, is 
seen occasionally in connection with lesions of either the trunk or the centre 
of the hypoglossal nerve, most frequently the former, for the nerve is likely 
to be damaged in operations on the upper part of the neck. When the tongue 
is protruded it is pushed over towards the paralysed side by the unparalysed 
muscles on the other side, while speech and mastication may be difficult. 
The paralysed half of the tongue will undergo atrophy soon, but the functional 
power will return largely (see Vol. I., Ch. XII.). 


RADIUM APPLICATION IN GENERAL 


‘Any action radium may have upon malignant growths is brought about by the 
action of ite radiation either (1) destroying the makignant cells, or (2) causing them 
to undergo a metamorphosis so that they change back into non-malignant cells. 
As far as is known this latter process can occur only just before or while the cell is 
undergoing mitosis. It is obvious that all the cells in a growth will not be in the 
same stage and that some will be undergoing mitosis while others have not yet done 
so. This is the probable explanation of the apparent truth that prolonged dosage is 
important and of the modern practice of using a small dose of radium for a long time 
rather than a large dose for a short time. 


B.M.5.— VOL, 1. 14 
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Overdosage with radium will easily produce burns and severe sloughing as it 
destroys the normal tissue cells in the vicinity. A few instances have been seen of 
secondary or late sloughing following about six or eight months after an exposure to 
radium—quite unexpectedly. 

(1) Plaques. The method of employing radium in “plaques” is still used at 
present very much as it was at the beginning of radium therapy. 

The growth is covered by a lead screen provided with openings upon which the 
radium plaques are placed, screened by a few layers of paper and india-rubber. The 
time of exposure depends on the strength of the plaque ; 4.e., with a plaque of normal 
strength, corresponding to 5 mg. of radium element per square centimetre, the time 
of exposure is from three to five hours, and it is sufficient to produce a strong reaction 
possibly followed by the disappearance of the tumour and its replacement by a 
supple scar after a short time. 

This method is called the method of total radiation, for both 8 and y rays are used 
simultaneously. 

(2) Intra-cavitary Application. Highly screened tubes are introduced to normal 
or artificial cavities. This method is used in cases where the tumours form a stricture- 
like ring or line the cavities. Example: Carcinoma of the cesophagus, of the 
urethra, or of the bladder, and in utero-vaginal applications in cancer of the cervix 
uteri and in certain cases of cancer of the rectum. 

It is evident that the consequence of the rapid distance decrease in the action of 
radium (law of the inverse square of the distance) is that deeply situated cells, 1.e., 
those that are distant from the surface of a hollow organ, receive but few rays, that 
is to say, not sufficient to be definitely killed ; many of the lymphatics are also out- 
side the efficient action of the gamma rays which are screened off by the metallic 
apparatus containing the radium. 

With these methods, good results are only obtained in cases of cancer of the 
cervix uteri. 

(3) Interstitial Method. At the beginning of radium therapy, the idea occurred to 
Dominici of imbedding small radium tubes into the tumour and placing these so as to 
obtain a fairly homogeneous distribution of the dose. This improved method has 
brought about radium-puncture. The radium is enclosed in needles which are pushed 
into the cancerous tissues or into those that are liable to be invaded, and this method 
distributes small doses of radium fairly evenly. 

This method is particularly useful in localised cases such as carcinoma of the lips, 
of the tongue, of the tonsils, of the breast, of the vulva, of the penis and certain 
cancers of the skin. 

Radium-puncture is also used after a means of access to the tumour has been 
created by means of an open operation. 

(4) Distant Radium Therapy. This name implies a series of methods intended to 
radiate homogeneously and efficaciously the tumours that have invaded the lym- 
phatics, without inserting radium into the body in any form. 

Plastic material such as wax and “ Columbia paste ” is used to make the apparatus 
for holding the radium at a short distance. 

Properly screened radium tubes are distributed on the exterior surface of these 
moulds as evenly as possible and in such a way as to radiate both the surface and the 
deeper parts. 

If the lesions appear to be deep, the tubes should be kept at the same distance as 
far as possible, so that the strength of radiation is very evenly divided in the deeper 
parts. The appliances for fixing the tubes are made of wood shavings according to 
the methods that have been in use for several years past at the Brussels Radium 
Institute. F 

The distance between the tubes and the skin is from 4 to 6 cm., though in some of 
these appliances there is as much as 10 cm. distance between the skin and the 
radium. (See also Vol. I., Ch. XXIII.) 


THE SALIVARY GLANDS 
Surgical Anatomy. 


(a) The Parotid Gland. This gland is in intimate relationship with the front part of 
the ear and the back part of the ramus of the mandible and temporo-mandibular joint. 
It is encased in a firm layer of fascia which separates it from the skin and superficial 
structures over it and is sufficient to retain pus and inflammatory products for a 
considerable time, Superficial to this fascia lie the preauricular lymph glands 
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just in front of the lobule of the ear. In front of the main portion of the gland 
and on the masseter muscle lies the facial portion, while Stenson’s duct leaves the 
gland, and runs across the masseter for about two inches; it then turns in at a right 
angle, pierces the buccinator and the mucous membrane and enters the mouth 
opposite the second upper molar tooth, while the surface marking of this duct is 
shown by a line drawn from the upper part of the lobule to a point midway between 
the ala of the nose and the border of the upper lip. 

The facial nerve runs through the lower part of the gland, emerges and runs across 
the face, slightly below Stenson’s duct. The deeper part of the parotid gland is 
in contact with the internal carotid artery, the internal jugular vein and the 9th, 
10th, 11th and 12th cranial nerves, while the external carotid divides into its two 
terminal branches within the substance of the gland. 

(5) The Submazxillary Gland. This lies under the deep fascia of the neck im- 
mediately below and in front of the angle of the lower jaw, and under cover of its 
ramus. It consists of a larger superficial and smaller deep lobe, the latter wrapping 
round the posterior margin of the mylohyoid muscle from which portion the duct 
emerges. Upon and under the gland and closely attached to it are several lymphatic 
glands, while the facial artery runs through its substance. Its duct (Wharton’s 
duct) opens at either side of the fraanum of the tongue. 

(c) The Sublingual Gland. This lies in the floor of the mouth and is found 
immediately beneath the mucous membrane on either side of the frenum of the 
tongue. It is the smallest of all the glands and opens through the mucous 
membrane of the floor of the mouth immediately superficial to itself by several 
small ducts (the ducts of Rivinus). 

Stalography. Lipiodol may be injected up the parotid duct with a very fine syringe. 
An X-ray film will then show the course of the duct, and may be of value in the case 
of a salivary fistula. 


Injuries of the Salivary Glands and Ducts. Injuries of the submaxillary 
and sublingual glands are very uncommon. They lead to no symptoms of note 
and usually escape observation altogether. 

The parotid gland and its duct, however, frequently are damaged either by 
accidental or operation wounds. If the gland is injured, as is not infrequently 
the case, during operations for removal of lymphatic glands from the upper 
part of the neck, hemorrhage from the vessels is often profuse and these 
may be difficult to pick up and tie. A small quantity of saliva escapes from 
the gland at the time, but in most cases such wounds heal rapidly and no 
further trouble is experienced. Should the wound become infected, however, 
saliva will escape and healing be delayed, while a salivary gland fistula may 
form (see below). 

Wounds injuring the parotid gland are liable to damage the facial and the 
auriculo-temporal nerves and other important structures. 

The parotid duct is injured not infrequently, and in this case a salivary 
duct fistula is likely to form (see below), while such an injury sometimes will 
result in a salivary cyst forming in the cheek as the result of a dilatation of 
the duct after it has healed. This condition gives rise to a cystic swelling in 
the cheek, increasing in size after each meal, but which can be emptied into 
the mouth by pressure. 

In the case of a wound of the parotid gland or duct, the skin over it should 
be stitched together carefully by stitches which are close to each other, but 
which do not include or compress the duct itself. 

Salivary Fistules. These are practically confined to the parotid gland and 
its duct. 

Parotid Fistula. This is a fistula emanating from the gland substance, and 
is usually due, not to a wound, but to suppuration in the gland or abscesses 
forming around a calculus which have required opening. The condition is 


usually seen as a very small pin-point opening at some point over the gland, 
14—-2 
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and without any granulations projecting from it. Little or no fluid escapes 
between meals, but at meal-times the saliva runs out in quantities as a clear, 
limpid, watery fluid. A parotid fistula of this kind usually heals spontaneously 
after many months, but it often can be assisted by deep X-rays, insertion of 
radium, cauterising the track or scraping and suturing its edges. Section 
of the auriculo-temporal nerve will stop the secretion of saliva. 

Fistula of Stenson’s Duct. This is much more serious, and is usually due 
to a wound, accidental or operative. Such a fistula shows no tendency to 
close spontaneously, while the portion of the duct in front of the fistula often 
becomes fibrosed and obliterated. From its opening, which is usually in 
front of the masseter, the saliva flows in a continuous clear stream, greatly 
increased at meal-times, this continual stream of fluid running down the cheek, 
causing great inconvenience to the patient; it must be remembered that 
parotid saliva is much thinner and more liquid than that from the other glands. 

Treatment. This is a most troublesome condition to treat, as any 
attempt to close the opening with the cautery, or by paring and suturing 
its edges, or by sealing it with collodion, usually fails. The treatment will 
depend very largely on whether the opening is over the masseter or the 
buccinator. In either case deep X-rays or insertion of radium into the 
fistula and over the adjoining gland will usually effect a cure. 

If the opening is over the buccinator, it is usually sufficient to slit up the 
duct within the mouth, carrying the incision up as far as the fistula. By this 
means the saliva can get into the mouth more easily than out on to the cheek, 
and then the fistula will close. 

If the fistula is over the masseter, and the nearer it is to the gland itself, 
the more difficult it is to close it. It is sometimes possible to dissect up the 
fistula as far as the main duct, make an opening through into the mouth, 
transplant the fistula bodily through this opening and close the skin over it. 
In other cases, by means of a fine probe and silk ligature, a fine drainage | 
tube may be carried up the duct from the mouth and left with one end 
projecting into the mouth and the other out through the fistula, and tied in 
this position. By this means the saliva may be conveyed back to the mouth, 
and after a few days the tube is drawn down a short distance into the mouth 
so that it no longer projects out through the fistula. Finally the tube is 
replaced by a thick silk ligature and the external opening may gradually 
close, provided that the way through into the mouth is kept patent. 

In some cases the peripheral buccal portion of the duct is obliterated and 
obstructed by scar tissue, and then a fresh opening must be made through 
into the mouth as near the fistula as possible, and this opening be kept open 
with a tube and silk ligature as above described. 

Salivary Calculus. A salivary calculus may be met with in any of the 
salivary glands or in their ducts, but it is by far the most common in con- 
nection with the submaxillary gland. Those which occur in the ducts form 
elongated cylindrical stones composed of phosphate and carbonate of calcium, 
with usually a small nucleus consisting of organic matter such as epithelial 
debris, mucin or bacteria. They are not often very large and are usually 
of a whitish colour. They are seldom seen in the parotid gland, probably 
because its saliva is much more liquid in character. The stones which form 
in the gland substance are much more irregular in shape than those formed 
in the duct. 

The symptoms to which these stones give rise consist, firstly, of salivary 
colic, which takes the form of a sharp stabbing pain along the line of the 
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affected duct, coming on in attacks and usually becoming considerably worse 
during meals, while, secondly, salivary obstruction in the duct concerned will 
be present. This obstruction is not usually complete, so that a certain amount 
of saliva can pass down the duct until the gland becomes active during meal- 
times. When this occurs the saliva cannot all get away, and then painful 
swelling of the gland concerned occurs rapidly during the meal, while the 
swelling can be emptied by pressure and gradually disappears in between 
meals. After this obstruction has been present for some little time the gland 
becomes permanently enlarged, being hard, swollen and adherent to the 
surrounding tissues. Infection of the duct and gland is then liable to occur 
and give rise to a subacute sialo-adenitis, which even may pass on to abscess 
formation. This is most likely to occur in the rare instances when the obstruc- 
tion is complete, for in this case a large retention cyst may form and become 
infected, or even burst and give rise to a salivary fistula. In addition to the 
above signs and symptoms, when a calculus is present it usually can be felt 
either by a probe passed along the duct or by the finger, or most commonly 
by one finger inside the mouth and another under the jaw. It will be visible 
in an X-ray picture, while the mouth of the duct usually appears red, swollen 
and cedematous, and it frequently will be seen to discharge a certain amount 
of offensive muco-pus. In some instances, especially when the calculus is in 
the gland and not in the duct, the hard, tough, adherent indurated swelling 
which forms there as the result of chronic inflammation will resemble a new 
growth. 

Obstruction of a salivary duct sometimes may be due to the formation of 
scar tissue as well as to the presence of a calculus. 

The hard swelling in the floor of the mouth caused by the stone, combined 
with the swelling in the neck due to the enlarged gland, sometimes has been 
mistaken for a carcinoma of the floor of the mouth with secondary glands in 
the neck. 

Treatment. Many of these calculi will pass out of the duct spontaneously 
if left alone for a few days, while sometimes they may be dislodged with a 
probe. If this cannot be done and the calculus can be felt easily, the mucous 
membrane over the duct should be anszsthetised with cocaine, incised, and 
the stone removed. In many cases the condition is recurrent, calculi fre- 
quently forming in the duct and in the gland. This occurs especially in the 
submaxillary gland, when by far the best treatment is complete excision of 
the gland. 

When a stone has been impacted in the duct, stenosis of the lumen will 
follow sometimes and give rise to chronic sialo-adenitis. Such a stricture may 
be dilated by passing probes up the duct, or a fresh opening may be made 
between the mouth and the duct above the stricture. If this fails, the gland 
must be removed. 

Ranula. A ranula is a cystic tumour forming in the floor of the mouth 
under the tongue. It was at one time thought to be a retention cyst due to 
blocking of one of the ducts of Rivinus or even of Wharton’s duct, but this 
is not so, and there is little doubt that the condition is a retention cyst or a 
degeneration cyst occurring in some of the large mucus-secreting glands 
under the tongue, and usually known as the glands of Blandin and Nuhn. 
A ranula contains a sticky, clear fluid containing mucin and albumen 
and no salivary ferment. The swelling occurs under the tongue just to one 
side of the franum, where it gives rise to a large, smooth, round, painless, 
bluish, fluctuating mass, the mucous membrane over it being very thin 
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and quite freely movable upon it. The swelling may become very large 
{as big as an egg), and then it will push the tongue up and to one side and 
even interfere with speech and deglutition. - Wharton’s duct usually will be 
found lying along one side of the swelling. This condition is most common in 
young people, and if it is not treated the swelling ultimately will burst, 
discharge its contents, and then slowly fill up again. The bluish colour of a 
ranula will distinguish it from a dermoid cyst in this situation. 

A congenital ranula is occasionally seen, and appears in the form of a some- 
what similar cystic swelling just under the mucous membrane of the floor of 
the mouth in new-born children. This is probably due to a congenital obstruc- 
tion or lack of development of the duct of Wharton or of Rivinus; such a 
ranula is placed rather deeper in the floor of the mouth than the variety 
above described, and it usually can be seen and felt in the neck just below the 
chin. 

Treatment. The ideal treatment would be to dissect the ranula out com- 
pletely, but this is almost impossible, owing to its size and the extreme 
thinness of its wall. In practice, therefore, the best treatment is to incise the 
cyst inside the mouth, let out its contents, and dissect away as much as 
possible of the cyst wall. It is of extreme importance that the whole lining 
of the cyst should be destroyed, and therefore, if the wall cannot be com- 
pletely dissected away, the remaining portion of it should be curetted and 
swabbed with a solution of zinc chloride (50 grains to the ounce) ; the cavity 
left must then be packed with a strip of gauze and allowed to heal slowly 
from the bottom by granulation, the packing being replaced every day for 
the first week and gradually reduced in size. If any portion of the lining 
membrane is left undestroyed, recurrence of the cyst is certain. 

The congenital type can be removed completely by dissecting them out 
from the neck. 


Infections of the Salivary Glands 


The Parotid Gland. The parotid gland is that most frequently affected 
by inflammatory disease, and the process may be suppurative or non- 
suppurative. Non-suppurative inflammation is seen in two forms: 

(1) Epidemic Parotitis (Mumps). This is an acute infectious condition 
usually seen in children, in whom it attacks both of the glands, usually 
within a few days of each other. The 
parotid rapidly becomes swollen, hard and 
very tender, swallowing, opening the mouth, 
laughing and talking being particularly 
painful, while the temperature rises to a 
moderate degree. The skin over the gland 
is shiny and tense, but not cdematous. 
The swelling and pain are not affected by 
meals, last for about a week and then 
gradually settle down, while in rare instances 
the submaxillary and sublingual glands are 
also enlarged. The disease is highly infective, 
the incubation period being from fifteen days 
to three weeks. 

Suppuration in this condition is unknown, 
but it is not infrequent for the disease to 
Fra, 76, Mumps. involve the testicle, the ovary, the breasts 
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or the pancreas. The orchitis of mumps occurs especially in adults, in 
whom it is usually a pure orchitis, while in younger patients it is not 
infrequently an epididymitis. The testicle becomes exceedingly swollen and 
painful, and the scrotum red and cedematous, while there may be a mucous 
discharge from the urethra, and fever may be very high. Luckily the 
condition is usually unilateral, as atrophy of the testicle often follows. In 
females the breasts may become swollen and tender, while pain in the 
ovary may be felt. Severe pain in the epigastrium, with vomiting, is due to 
pancreatitis ; this soon settles down. 

Treatment. The patient should be put to bed, kept warm and given a 
light diet and saline aperients and should be isolated for three weeks. 

(2) Simple Parotitis. A subacute inflammation of a mild kind, usually 
confined to one parotid, is seen not infrequently, the gland suddenly 
becoming swollen and tender, while there may be a small amount of fever 
and malaise. This disease is sometimes due to injury or exposure to cold, 
to the presence of a calculus in the gland or its duct, while it also occurs 
in gouty subjects, in those taking potassium iodide or mercury, and in people 
suffering from chronic infections of the mouth or of the geuito-urinary tract. 
It is said that glass-blowing or playing wind instruments tends to make the 
ducts dilate and thus render infection easier. A somewhat similar but more 
severe condition is sometimes seen after abdominal operations (see below). 
No treatment is required, as the condition soon settles down if its cause 
is removed. 

Acute Suppurative Parotitis. This is a far more serious condition, and is due 
to the invasion of the gland by septic organisms which usually reach it 
by spreading from the mouth up Stenson’s duct. In other cases the 
organisms invade the gland by means of a pywmic process, as in such diseases 
as typhoid, scarlet fever, diphtheria, or measles, or by direct spread of 
suppuration from the jaw or other neighbouring structures, such as lymphatic 
glands or the temporo-mandibular joint. Chronic diseases such as diabetes, 
chronic nephritis, lead poisoning, or general paralysis of the insane also 
predispose to this affection. 

A serious form of the condition is met with as a complication after 
abdominal operations, especially those for such septic conditions as acute 
appendicitis, perforated gastric ulcers, etc. In these cases it is probable 
that the spread of the infection up Stenson’s duct is assisted by the dryness 
of the mouth and lack of oral feeding, as the condition is sometimes seen in 
other patients who are undergoing prolonged rectal feeding for any reason. 

In this condition the gland rapidly becomes enlarged, extremely tender and 
painful, while the skin over it becomes red, congested and edematous. There 
will be high fever and severe general reaction, though these features will 
be masked if the patient is already suffering from some other severe 
general disease. The gland is at first hard, but later softens and fluctuation 
sets in, usually about the third day. There is great difficulty in speaking 
and swallowing. When the suppuration sets in, the pus will be found 
scattered throughout the gland, the tissues of which may slough. The 
dense parotid fascia over the gland prevents the pus finding its way to 
the surface, and thus it tracks and burrows in different directions down 
among the muscles of the neck or towards the mediastinum, towards the 
pharynx and base of the skull (where it may form a retropharyngeal 
abscess), or into the temporo-mandibular joint, while in other cases it will 
burst into the external auditory meatus or into the pharynx through the 
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sinus of Morgagni. The socia parotidis in front of the gland can usually 
be felt to be enlarged and tender. The prognosis is grave, as thrombosis of 
the large veins in the neighbourhood leading to pysmia is likely, while toxic 
absorption is severe. Erosion of the jugular vein or large arteries near the 
gland may occur and lead to severe hemorrhage, while the condition is not 
infrequently followed by salivary fistula and facial paralysis. 

Treatment. For the first few days hot fomentations and Klapp’s suction 
bell should be employed, the mouth being kept as clean as possible with 
antiseptic washes while sulphanilamide drugs are given. The injection of 25 
c.c. of horse serum in the early stages is often valuable in improving the 
condition. As soon as pus is formed it should be let out, an incision being made 
parallel to the facial nerve over the swelling or vertically behind the angle of 
the jaw and the abscess being opened by Hilton’s method. <A finger must be 
passed into the gland to break down any septa and open into the various 
loculi, while the gland should be 
drained for some days by means of 
rubber tubing. 

Submaxillary and Sublingual Sialo- 
adenitis. Acute infection of these 
glands arises in exactly the same way 
as that described above, and its 
clinical features are similar, but the 
condition is much more rare and less 
serious. In the case of the sub- 
maxillary gland infection is liable to 
spread outside the gland and give rise 
to Ludwig’s angina (see p. 399). 

In the case of the sublingual gland 
an exceedingly painful, tender swelling 
forms under the tongue, which is 
pushed up towards the roof of the 
mouth. (Cidema of the glottis and 
respiratory obstruction may occur. 

ie In either of these cases an incision 
Fie. 77. Von Mikulicz’s disease, showing into the swelling to let out the pus 
enlargement of the lacrimal, parotid . 
and submaxillary glands on both sides. should be made as soon as possible. 
Salivary Tuberculosis. It is doubtful 
whether primary tuberculosis of the salivary glands ever occurs. They may 
be involved, however, secondarily by spread from the lymphatic glands in 
contact with them ; when this occurs the condition is usually indistinguishable 
from the disease of the neighbouring glands. The salivary gland affected 
should be removed with the diseased lymphatic glands. 

The salivary glands are occasionally enlarged and hard in syphilis. 

Von Mikulice’s Disease. This is a rare disease met with in adults which 
consists in a more or less symmetrical, slow, painless enlargement of the 
lacrimal, parotid and submaxillary glands on both sides. In some cases 
the sublingual glands are involved as well, and the lacrimal glands are 
frequently enlarged and may be seen and felt projecting from the orbit. 
The cause of the disease is unknown, but it is probably due to some form of 
chronic inflammation. 

The condition usually commences in the parotid glands, one of which 
slowly becomes swollen, hard and at times slightly tender, a similar condi- 
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tion spreading to the other glands, while the increase in size may progress 
slowly for many years, leading in time to considerable deformity, sometimes 
accompanied by dry mouth due to a deficient secretion of saliva. In some 
cases the gland appears to enlarge slightly at meal-times. Apart from the 
deformity, the disease gives rise to no symptoms, while the swellings are 
smooth, firm, and not adherent to surrounding tissues. 

In some instances the condition is accompanied by the blood changes of 
lymphatic leukemia and by splenic and glandular enlargements; these 
cases usually die, but those without blood changes tend to become chronic, 
and sometimes undergo spontaneous cure within a few years. 

Treatment. The pathology being unknown, any treatment has to be 
empirical, and it is found that arsenic, iodides, thyroid extract, and X-rays 
have all been beneficial. 

Tumours of the Salivary Glands. Though occurring in all the salivary 
glands, new growths are seen far more commonly in the parotid. The following 








Fic. 78. Mixed tumour of the parotid. Fia 79. Advanced malignant tumour 
of parotid. 


description, therefore, refers to parotid tumours, which may be simple or 
malignant. 

(1) Mixed Tumours of the Parotid. This is the commonest simple tumour, 
and its pathology is not known for certain. On microscopic section it 
consists of a heterogeneous mass of cells of endothelial type, which lie in 6 
matrix made up of fibrous, myxomatous, nevoid, cartilaginous and lymphoid 
tissues. It has, therefore, been described as an endothelioma, or sometimes 
as a myxochondro-endothelioma, and by some is thought to arise from the 
endothelial cells of the lymph and blood vessels of the gland. Most authorities 
regard these tumours as all being of epithelial origin (basal-celled carcinoma) 
with differing degrees of cell differentiation and rates of cell division, and areas 
of degeneration in them. It is possible that it arises in rests connected with 
the first branchial arch, and is really a teratoma, and that some of the varieties 
of tissue met with are due to mucoid or colloid degeneration. In old-standing 
cases there appear at times to be certain malignant elements in the tumour. 
In some cases cysts containing gelatinous fluid are present, and there is 


218 THE TONGUE AND SALIVARY GLANDS 


evidence that after being present for some years these growths tend to become 
malignant. The tumour commences in the parotid gland, usually in its 
superficial part in front of the auditory meatus: it does not infiltrate the 
gland, but presses the glandular tissue aside; it appears to have a definite 
capsule, while its mucinous matrix may look like cartilage. 

Clinical Features. The condition usually starts about the age of thirty, but 
may appear earlier, and gives rise to a slow-growing, painless, rounded 
nodular swelling in the situation of the parotid gland, generally commencing 
about the level of the lobe of the ear, from under which it bulges out. 
Areas of softening sometimes will be felt in the swelling, while when it gets 
large it appears to be jammed in between the jaw and the sterno- 
mastoid muscles, and processes of the growth extend over the masseter 
and down to the styloid process. The skin over the swelling becomes 





Fig. 80. Malignant parotid tumour. 


thinned, but remains unattached, while the tumour is freely movable in the 
early stages, and there is no tendency to lymphatic gland invasion. When 
the tumour gets bigger it will interfere with mastication, and will become 
more fixed, while it is exceedingly uncommon for it to involve the facial 
nerve unless or until it becomes malignant. After growing for many years 
these tumours become malignant, as is shown by their suddenly becoming 
painful, starting to grow rapidly, infiltrating the skin and surrounding tissues, 
giving rise to lymphatic gland enlargement and causing facial paralysis. 

It is highly probable that the various tumours which have been described 
as fibroma, adenoma, etc., of the parotid really belong to the above class. 

(2) Malignant Parotid Tumours. The commonest form of malignant parotid 
tumour is that dfte to a mixed tumour which has later undergone malignant 
change. More rarely a pure sarcoma or carcinoma of the gland is seen ; 
these are rare and very malignant. The former usually occurs in small 
infants, when it rapidly reaches an enormous size. The signs of malignancy 
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in a parotid tumour are rapid growth, extreme hardness and pain, fixity of the 
mass to the surrounding parts and to the skin, pressure upon vessels and 
nerves, and especially upon the facial nerve, which is a very important sign ; 
the neighbouring lymphatic glands become extensively infiltrated and en- 
larged, while finally ulceration and even fungation may occur: malignant 
cachexia will then set in, and in some instances distant metastases. 

Treatment. The simple parotid tumours usually lie superficially upon the 
gland, and, therefore, can be shelled out comparatively easily, though even 
in these growths care must be taken not to injure the facial nerve or Stenson’s 
duct. On account of the possibility of malignant transformation they always 
should be removed, and in these simple cases if removal is complete recurrence 
is highly unlikely. A flap of skin and subcutaneous tissue should be turned 
forwards or upwards, the growth exposed and carefully dissected out. The 
facial nerve usually lies deep to the growth, but this must not be relied upon, 
as it sometimes runs through the tumour. Hemorrhage is free, but can be 
controlled easily. 

With regard to the malignant cases, not many of them are operable. If 
the skin is extensively involved, if the growth appears to be fixed in the deeper 
parts, if it is very large, or if secondary deposits are present in the lymphatic 
glands around, no attempt should be made to remove it. If operation seems 
advisable a big skin flap is turned up and the whole gland as far as possible 
dissected out by commencing at the bottom part, tying the external carotid 
artery and drawing the gland upwards. The facial nerve must be sacrificed, 
and the patient should be warned of this beforehand ; while it is also necessary 
to remove the cervical glands. Removal of the angle of the jaw will give an 
increased amount of space, but as recurrence is almost certain to follow what- 
ever is done, this does not seem justifiable. After operation and in inoperable 
cases radium or deep X-rays should be used but give poor results. 

(3) Submaxillary and Sublingual Tumours. Exactly similar tumours occur 
in these glands, their clinical features being the same, but their situation 
different. Tumours of these glands are more easily removed than in the case 
ofthe parotid gland. The submaxillary and sublingual glands are frequently 
invaded by epithelioma of the tongue and floor of the mouth, either directly 
or from the secondary lymphatic glands. 

Preauricular Lymphadenitis. The preauricular lymphatic glands which 
lie upon the parotid fascia in front of the auditory meatus are often involved 
by tuberculosis, or by septic inflammation which usually comes from the scalp 
or eyelids. In the former case a cold abscess is formed, which may resemble a 
cyst. In these conditions the glands should be removed through a small incision. 

Xerostoma (Dry Mouth). Lack of salivary secretion is sometimes seen as 
a terminal event in very weak and debilitated patients. In other cases it is 
the result of a chronic infection of the salivary glands, often due to oral sepsis. 
It gives rise to dry, scaly lips, while the tongue is dry and fissured and the gums 
glazed ; in some instances it is accompanied (especially in women) by dry, 
harsh skin and loss of taste. All septic teeth should be removed and the 
condition probably will clear up. 

Ptyalism (Salivation). This is the reverse condition, in which a great excess 
of saliva is formed. It may be swallowed or may escape from the mouth. It 
may be due to mercury, nervousness, trigeminal neuralgia, cutting teeth, 
earache, and such nervous diseases as general paralysis, hydrophobia, bulbar 
palsy, etc. It is best treated by means of small doses of atropin and opium 


and a permanganate of potash mouth wash. 


CHAPTER VI 


DISEASES OF THE EYE 


Charles Leonard Gimblett, M.A., M.D., B.Ch. (Cantab.), F.R.C.S. (Eng.), 
M.R.C.P. (Lond.). 


Introduction 


A KNOWLEDGE of the condition of the eyeball, and of the evidence, which 
can be gained from an examination of it, of past and present disease, is often 
of use to the surgeon and also sometimes may provide a hint as to prognosis. 
It is from this point of view that the following chapter has been written, and 
it is hoped that it will be of use. The detailed examination and correction 
of errors of refraction are not dealt with. 

When a patient arrives at the ophthalmic outpatient department, “ Why 
do you come ? ”’—the first question asked him—should elicit the most promi- 
nent symptom and ensure attention to it. Near and distant vision should be 
recorded and a general survey made, not only of his two eyes, but of the 
patient’s general appearance, gait and mental activity. Oral or nasal foetor 
or the presence of a rash upon face or hands should be recorded, an examina- 
tion of the teeth and nasopharynx may be useful ; a note should be made of 
such abnormalities as a squint, a tumour, undue prominence of one or both 
eyes, or abnormal ocular movements. This being completed, the lids, con- 
junctiva, cornea, iris, lens, vitreous and retina of each eye should be examined 
in a routine manner, remembering that in any pair of organs both should be 
examined before an opinion is given on one of them. The examination should 
include the testing of the pupil reactions for light and accommodation, 
making pressure over the lacrimal sac while the pynctum lacrimalis is 
scrutinised for regurgitation of fluid, and the taking of the intraocular 
tensions by the clinical method. The examination of the eyes is then fairly 
complete. Still further information can be gained by plotting the patient's 
field of vision for white and colours, both for peripheral defects or central 
scotomata, and by investigating his colour vision. It is sometimes impossible 
to report upon the condition of an eye without dilating the pupils. 

The Visual Function. The visual function is tested by asking the patient 
to read with each eye separately letters of certain sizes from a fixed distance of 
6 metres. It is estimated by the angles which they subtend that these letters 
should be visible to the normal eye at certain distances. The letter at the 
top of the test card is of such a size as to be visible at 60 metres, those on the 
second row being visible at 36 metres, and so on down the card at 24, 18, 
12, 9 and 6 metres respectively. If the patient has full vision he will read, 
from 6 metres, the line intended to be read at that distance, and it will be said 
that his vision is 6/6ths. If he only reaches the third line his vision is 6/24ths, 
and so on. Having taken the patient’s distant vision, his near vision should 
be tested by asking him to read small types of various sizes printed on a card. 
These should be held at a distance of 11 inches from his eyes. The near vision 
test should follow immediately that for distant vision. If omitted here it 
almost certainly will be forgotten later, and thus a valuable hint may be lost. 
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If the patient cannot see even the top letter from 6 metres, he must be 
approached to the test types until he can see this object. According to the 
distance at which he has to stand to achieve this, his vision may be recorded 
as1/60th,or more. If he cannot read the top letter even at 1 metre he should 
be placed before a good light and asked to count fingers held before him. 
If he can do this correctly his vision is recorded as “c.f.” (counting fingers). 
Suppose him unable to count fingers, he yet may be able to distinguish hand 
movements. If so, his vision is said to be “ h.m.” (hand movements). Some 
cases still remain where the patient is unable to see even “h.m.” He should 
be taken into the dark room and seated with his back to the light. His 
attention should be directed to a hand held in front of him, upon which light 
from the dark room lamp falls. It may be found that he is able to perceive 
the light which is reflected upon his eyes from the palm of the hand. If so, 
he is said to perceive “h.r.” (hand reflex). Still another grade of vision 
should be investigated, even when all the above tests fail. The patient 
should remain seated in the dark room with the lamp behind him and light 
should be reflected from the lamp upon his eye by means of a plane mirror. 
If he can perceive this he is said to have perception of light (“‘p.l.”). If he 
cannot perceive this he has no perception of light (no “‘ p.1.’’) and the eye is said 
to be blind. 


ERRORS OF REFRACTION 


Emmetropia is said to be present when the anteroposterior length of the 
eyeball and the refractive power of the media are so adjusted that parallel rays 
of light entering the eye are automatically brought to a focus upon the retina. 
Rays of light emanating from objects at a distance of 6 metres from the eye are 
considered as being parallel when they reach it. 

Hypermetropia results from shortening of the eyeball in its anteroposterior 
axis or alteration of the refractive media so that parallel rays entering the 
eye come to a focus behind the retina, unless the ciliary muscle is brought 
into action, and the curvature of the lens altered, to overcome the error. 
Alternatively plus (convex) lenses may be placed before the eye to provide 
the necessary increase of power by artificial means. 

Myopia occurs when the adjustment of relations is disturbed in the opposite 
direction. The anteroposterior length of the eyeball is now too great in pro- 
portion to the refractive power and parallel rays are brought to a focus in 
front of the retina. The ciliary muscle, when it contracts, reduces the cir- 
cumference of the ciliary ring and relaxes the tension of the suspensory liga- 
ments of the lens, the curvature of which then increases from its elasticity. 
In myopia, therefore, accommodation can only make matters worse. The 
correction of myopic eyes consists in placing minus (concave) lenses before 
the eye to increase the focal length of the media until this is adjusted to the 
increased anteroposterior length of the eyeball, when parallel rays entering 
the eye will come to a focus on the retina. 

Accommodation and Presbyopia. The power of the ciliary muscle to alter 
the refraction of the ocular media by acting on the crystalline lens through 
the suspensory ligaments is very great in infancy, but begins to fail almost 
at once and continues to do so throughout life. At forty years of age the 
power of accommodation is reduced tc 4 dioptres. 

In the emmetropic eye parallel rays from objects at a distance of 6 metres 
from the eye are brought to a focus upon the retina. 

When theciliary muscle is at rest, to bring raysfrom an object 1 metre distant 
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from an emmetropic eye to a fovus upon the retina, an accommodation effort 
of 1 dioptre is required. Similarly, if the object is placed metre away, the 
necessary accommodation effort to produce a focus is 4 dioptres. It is at 
this distance (11 inches, or 23 cms.) that we usually hold our books and do 
close work. At forty years this is still possible, but after this age reading 
becomes increasingly difficult, and we hold the book progressively further 
and further from us, thus reducing the amount of accommodation. 

If hypermetropia is present the difficulty occurs before the age of forty. 
For the correction of this defect—presbyop1a— + 0-5 dioptre must be added 
to the distance correction, whatever this may be, for every five years after 
forty, on the understanding that not more than + 3-0 dioptres should be 
added as a presbyopic correction. 

Astigmatism. In simple hypermetropia and myopia a pencil of rays enter- 
ing the pupil is brought to a focus by the refractive media at some definite 
point stigma, either in front of or behind the retina. In astigmatism the re- 
fractive power of the ocular media differs in different meridia. Taking, for 
example, two meridia, A and B :—at the points where the rays in meridian A 
have been brought to a focus the rays in meridian B are still convergent, while 
at a point where rays in meridian B are brought to a focus those in meridian 
A have passed beyond this phase and are commencing to diverge. Hence at no 
position are all the rays brought to a focus at a point. The nearest approach 
to this occurs at two points where two geometric lines represent the positions 
at which the rays in meridia A and B respectively are brought toa focus. By 
a compromise a somewhat blurred image of the object can be obtained at 
an intermediate point. Astigmatism is either regular or irregular. In the 
former the two meridia A and B are at right angles to each other and the error 
can be corrected by cylindrical lenses. In the latter this is not the case, and 
the error is not capable of correction by glasses, 

Regular astigmatism, when in one meridian the refractive media are 
emmetropic while in the other hypermetropia or myopia is present, is called 
“gimple.’’ If both meridia show an error which is similar in kind, but 
different in degree, the astigmatism is of the ‘‘ compound,’”’ type. While if an 
error is present which is hypermetropic in one meridian and myopic in the 
other, a “ mixed ” astigmatism is present. 

Irregular astigmatism results from the scarring which follows corneal ulcers 
and wounds. Both regular and irregular astigmatism give rise to persistent 
headaches, and smal] amounts will impair, often seriously, the acuity of vision. 

Amblyopia is a condition of low visual acuity in one or both eyes, for which 
no obvious cause is assignable. Two possible explanations should be familiar 
to the surgeon and receive his consideration. In both of them the fundus 
oculi on both sides is usually perfectly normal. 

1. Conduction of visual impulses along the optic nerve and tracts may be at 
fault. This occurs in retrobulbar neuritis due to disease of the central 
nervous system or to a general or local toxeemia which may be endogenous or 
exogenous. Toxic amblyopia due to tobacco poisoning should always be 
excluded when the vision of both eyes is peculiarly bad without physical 
explanation, especially when it is even worse for near than for distant vision. 

2. Education of the optical centres in the calcarine fissure of the cerebral 
cortex may be deficient and give rise to amblyopia ex anopsia. This question 
is intimately connected with those of squint and binocular vision. 

It is found that in anisometropia—one eye being very different from the 
other in its refractive error—the eye with the greater, especially the more 
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astigmatic, error cannot be improved to the visual acuity obtainable in isv- 
metropic cases. A squint may or may not be present in the defective eye. 
When no squint is seen the patient often (though not necessarily) will give a 
history of having squinted in childhood during whooping cough or when tired. 
In such cases it is assumed that the patient has educated the cortex in associa- 
tion with his more emmetropic eye to the partial exclusion of that connected 
with the defective one. We have two facts in confirmation of this theory. It 
is nearly always possible, especially in children, to improve amblyopia and 
possibly an associated squint by the provision of adequate glasses and cover- 
ing up the eye which sees the better, so that the “‘ amblyopic ”’ eye may be 
encouraged to improve its visual acuity by use. Secondly, it has been noted 
that when the sight of the better eye has been lost by trauma or disease later 
in life that of the defective one begins to improve and continues to do so. 


INSTRUMENTS AND METHODS OF EXAMINATION 


Three instruments are necessary for the examination of an eye :— 
The lens. 
The loupe. 
The ophthalmoscope. 

The Lens. A convex lens of 13 dioptres optical value is used to focus 
light obliquely upon the lids and eyeball to obtain good illumination of the 
structures under observation. It is also useful for indirect ophthalmoscopy. 
That supplied in the ophthalmoscope case is quite efficient. 

The Loupe. A magnifying glass of magnifying power 6 to 10 diameters 
and short focal length (about 2 cm.) is used through which to observe the 
structures illuminated by the 13 D. lens. 

Examination with the lens and loupe is extremely important. To examine 
the right cornea the source of light should be placed to the right of the patient’s 
head. The surgeon standing facing him holds the lens between the first finger 
and thumb of his supinated left hand at right angles to a line drawn from the 
light to the patient’s eye and at about 8 cm. from the latter and focuses the 
light upon the cornea. The patient’s lower lid can be depressed by the 
surgeon slightly flexing the second finger of his left hand without moving 
the lens. 

The loupe held between the thumb and first finger of the pronated right hand 
should now be brought up into position and held at about 2 cm. from the 
cornea so as to magnify the area obliquely illuminated by the lens. The 
surgeon lifts the upper lid by extending the second finger of his right hand 
without moving the loupe. 

To examine the left cornea the positions are reversed. The surgeon’s right 
hand controls the lens and lower lid while his left holds the loupe and lifts the 
upper lid. 

With a little practice the position of the lens and loupe may be varied so that 
the anterior surface of the patient’s crystalline lens, his iris and the posterior 
surface substance and anterior surface of his cornea may be illuminated and 
examined under magnification in turn. 

The disadvantage of this method is that it loses the stereoscopic effects of 
binocular vision. This can be overcome by using a binocula: loupe. This 
instrument is usually fixed upon the surgeon’s head by means of an elastic 
band, leaving the hands free to move the source of light, manipulate the lens 


and separate the eyelids. 
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Recently the “slit-lamp” has introduced a still more perfect means of 
examination by focal illumination. Here by means of special apparatus a 
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Fia 81. Examination of the eye with the lens and loupe, with the hght upon the 
same side of the patient’s head. 


very bright slit-like beam of light is thrown obliquely upon the eye, and 
accurately focussed (so as to have sharp edges) upon the various structures 





g 82. Examination with the lens and loupe, with the light on the opposite side 
of the patient’s head. 


The eye, illuminated in this way, is examined by means of a binocular 
microscope, and much information gained which formerly was unobtainable 
The Ophthalmoscope consists essentially of a mirror with a hole in it. The 
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mirror projects a beam of light into the pupil, illuminating the interior of the 
eyeball. By looking through the hole and along the beam one is enabled to 
observe the structures rendered visible by it. Elaboration of the above 
principle has occurred in two directions. A mechanism is provided by which 
a series of plus and minus lenses can be brought between the observer's eye 
and the hole in the mirror, permitting, if necessary, the correction of his own 
and the patient’s errors of refraction, rendering the view more perfect, and also 
enabling him, by using the plus (convex) lenses in gradually increasing 
strengths, to bring into view structures in front of the retina. To get a clear 
view of the vitreous crystalline lens iris and cornea it is necessary to place 
before the hole in the ophthalmoscope mirror about + 6°0 D. + 10°0 D. + 
150 D. and + 20°0 D. respectively. 

Secondly, instead of one, a series of four different mirrors is provided. 
Of these mirrors the two larger are set in the plane of the instrument, while 
the two smaller make an angle of 25 degrees with it and can be rotated on their 
axes. The mirrors are mounted, back to back in pairs, on a rotating plate. 
The central aperture of either can thus be brought into position when required. 

By these means the view of the retina can be varied; either a low power 
magnification of a considerable area of the fundus oculi or a highly magnified 
view of a small portion is obtainable, and, further, it is possible to see the 
fundus details even in highly short-sighted (myopic) eyes. The vitreous can 
be inspected most satisfactorily for floating opacities and the refractive error 
of the ocular media can be measured by retinoscopy. 

(a) Examination by direct’ ophthalmoscopy is suitable for all except very 
myopic eyes. It should be carried out in the darkened room by artificial 
illumination and the small concave tilted mirror of the ophthalmoscope, 
holding the instrument close to the patient’s eye. In this method an upright 
virtual image of the retina is formed behind the eyeball, and it is this which 
the surgeon observes when looking into the pupil. It is desirable to have the 
pupils of both eyes dilated (unless this is contraindicated) before giving an 
opinion on the fundus of either eye. 

To examine the patient’s right eye the surgeon uses his right eye and holds 
the ophthalmoscope in his right hand. The tilt of the small concave mirror 
of the ophthalmoscope should be directed away from the patient’s nose and 
towards the eye to be examined. The light must not be too far from the side 
of the patient’s head or the tilt of the mirror will not be sufficient to allow the 
light to fall on the eye easily ; it must not be too near or the shadow of the 
patient’s head will obscure the lamp, which also may burn him. 

In looking through the hole in the ophthalmoscope along the illuminating 
beam the surgeon must learn not to accommodate for near vision, but to look 
through the patient’s head, into the distance behind it. He willthen obtain the 
view of the fundus which he is seeking. If the patient looks straight ahead 
the surgeon will find the optic disc by looking a little inwards towards the 
patient’s nose. If the patient looks directly into the light seen in the ophthal- 
moscope mirror the surgeon will find that the beam of light is illuminating the 
macular region. If the eye to be observed is very myopic its approximate 
correction can be introduced between the surgeon’s eye and the mirror, and 
by a very near approach to the cornea the fundus can be seen, but the image 
is so large and the field under observation so small that erroneous conclusions 
are apt to be drawn and such eyes should be examined by the indirect method. 

(b) The indirect method, specially suitable for obtaining s low power view of a 


larger area of the fundus and for viewing highly myopic eyes, is carried out 
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with the large concave mirror of the ophthalmoscope in combination with the 
13D lens. A real inverted image of the fundus is formed in the air in front 








Fia. 83. Ophthalmoscopy—indirect method. Right eye. 


of the eyeball, and it is this image which the surgeon observes, magnifying it 
with the 13 D. lens. The source of light should be above the patient’s head. 


Fia. 84, Ophthalmoscopy—indirect method. Left eye. 


The surgeon holds the ophthalmoscope close to his own eye with his right 
hand and reflects light into the patient’s eye by means of the large concave 
mirror. The 13 D. lens, grasped between the first finger and thumb of his 
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pronated left hand, is held at arm’s length immediately before the patient’s 
eye. To examine the right eye the surgeon extends the little finger of his 
right hand, which is holding the ophthalmoscope with its handle directed 
horizontally to the right. The patient is instructed to look at the tip of the 
finger. By this means the optic disc is brought into the retinal field visible 
to the surgeon without further difficulty. To examine the left eye the surgeon 
holds the 13 D. lens before it while the patient is instructed to look at the 
surgeon’s left ear. It must be remembered that the eye which is not being 
examined must be allowed an uninterrupted view, otherwise the patient 
cannot look in the direction in which he is told, and also that the view 
obtained by indirect ophthalmoscopy is an inverted one. 

(c) The small tilted plane mirror, with which properly constituted ophthalmo- 
scopes are provided, is useful to carry out an examination of the vitreous for 
floating opacities. The mirror is used exactly as in direct ophthalmoscopy, 
and behind it are inserted plus lenses of gradually increasing strengths. In 
this way the vitreous can be brought 
under observation in successive planes PLANE OF PLANE OF THE 
from that just anterior to the retina ; 
to one just posterior to the crystalline 
lens. Any floating opacities in the 
vitreous are rendered more obviousby “ 
movement. If the patient is asked to 
look quickly “up... down... straight in 
front...’ two or three times in succes- 
sion while the plus lenses behind the 
mirror are altered the presence of float- 
ing vitreous opacities hardly can pass 
unobserved. They may be large and : 
not very numerous when they are 4-=corneat omacity 
immediately obvious, or very small 22 Sracity uron POSTERIOR SURFACE OF LENS, 
and present in the form of a faint cloud °° O™*C'TY '™ VITREOUS. — 
when they are much more difficult *19-85- To soca eeeereHOn 
to see. They may be rendered more 
visible by arranging matters so that the eye comes to rest after its movements 
with the optic disc in full view of the surgeon. The bodies can be seen 
more easily against the whitish background of the disc. 

(d) The large plane mirror of the ophthalmoscope is used for two distinct 
purposes :— 

Preliminary examination. 
Retinoscopy. 

I. On commencing to examine the patient with the ophthalmoscope, light 
should be thrown on the eye from a distance of about a metre, by means of 
the large plane mirror, from a source of light placed above the patient’s head. 
In the normal eye a “‘ red reflex ’’ is obtained from the fundus which is bright 
and uniform. If an opacity is present this becomes visible as a black patch 
in the red reflex wherever in the eyeball the opacity may be situated. An 
intraocular neoplasm may be visible as a low rounded eminence darkening the 
reflex in a definite position. A detached retina will show itself by darkening 
and alteration of the red reflex, and also probably by the presence of large 
floating opacities seen when the eye moves. A little consideration will 
enable one to estimate the position of any opacity within the eyeball by this 
method. Ordinary observation teaches that all opacities are referred by 

15a 





228 DISEASES OF THE EYE 


the observer to the plane of the iris—the first opaque structure which is 
encountered on looking into the globe. On watching any dark opacities seen 
against the red reflex when the pupil is dilated the phenomenon of parallax 
is observed. If the opacity is situated in front of the iris it moves up when 
the eye looks up. If the opacity is situated on practically the same level 
as the iris on the anterior surface of the lens it appears in the centre of the 
pupil in all positions of the eye. If the opacity be behind the level of the 
iris, in the lens or vitreous, it appears to move down when the eye looks up. 

Another guide as to the position of opacities can be obtained from a study 
of the corneal light reflex. The corneal surface can be considered as a convex 
mirror giving a reduced erect virtual image behind its surface of any object 
capable of reflection init. This image is situated from 4 to 5 mm. behind its 
anterior reflecting surface. The radius of curvature of the cornea is 94 mm. 
The small bright corneal light reflex “ covers ”’ the centre of curvature of 
the cornea in all positions of the eyeball, and may be considered as emanating 
from that point. It is to be noticed that this light reflex always appears 
to move in a contrary direction to that in which the eye is moved. Con- 
sidering the measurements of the globe, the cornea is about 1 mm. thick, 
the anterior chamber is about 4 mm. deep, and the anteroposterior diameter 
of the lens also measures about 4mm. Hence the posterior pole of the lens 
and the corneal light reflex appear to be situated at the same depth, namely, 
at 9 mm. from the anterior surface of the cornea and 4 mm. behind the plane 
of the iris. When the eye is moved any opacity also will exhibit the pheno- 
menon of parallax with reference to the corneal light reflex. If the opacity 
is in front of the plane of the corneal light reflex it will appear to move up 
with reference to the corneal reflex when the eye moves up. If the opacity 
is in the plane of the reflex (namely, at the posterior pole of the lens) it will 
maintain its relation to it in all positions of the eyeball, while if the opacity 
is behind the plane of the corneal light reflex (namely, in the vitreous) it will 
appear to move down with reference to it when the eyeball moves up. 

Combining the information given by parallax relative to these two planes 
we arrive at the following :— 

Opacities in the cornea and antervor chamber apparently vill move up when 
the eyeball looks up, but the corneal light reflex will move down. 

Opacities on the anterior surface of the lens, being in the plane of the iris, 
will appear not to move from their position when the eye looks up, but the 
corneal light reflex will move down. 

Opacities in the lens will appear to move down when the eye looks up, but 
will not descend as rapidly as the corneal reflex. 

Opacities at the posterior pole of the lens will appear to move down when the 
eyelooksup, but almost will keep pace with and follow the corneal light reflex. 

Opacities in the vitreous will appear to descend when the eye looks up, their 
descent being even more rapid than that of the corneal reflex. 

II. Retinoscopy. When a beam of light is reflected on to a dilated pupil by 
means of the plane mirror of the ophthalmoscope held at a distance of a metre 
from the eye, it is found that movements of this beam elicit corresponding 
movements of the red retinal reflex which it produces. 

If the beam is passed across the pupil from right to left in a hypermetropic 
eye the red retinal reflex appears to move in the same direction (‘‘ with the 
mirror’). If the saite manoeuvre is carried out in a myopic eye where the 
myopia exceeds 1 dioptre, the red retinal reflex will appear to move in the 
opposite direction (“ against the mirror”). By counteracting this tendenoy 
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to movement by means of lenses placed before the eye its refraction can be 
measured and great assistance rendered to the ophthalmic surgeon in the 
prescription of glasses. 


There follows a brief account of retinoscopy with an interpretation of the results 
obtained but without any scientific explanation of the phenomena observed. 

It should be stated at once that in no case should retinoscopy be done without 
taking the opportunity thus afforded of making a careful note of the condition of the 
fundus oculi of each side. 

The principles involved are extremely simple. The student is advised to read 
the whole paragraph through without concentrating upon minor points which he 
may not follow at a first consideration. 

Instead of discussing the movements of the red retinal reflex itself, ophthalmic 
surgeons consider those of the shadow of the pupil margin at the edge of the reflex. 
When the tendency to movement of this reflex, when the light is swung across the 
pupil, has been counteracted by lenses the “‘ shadow ”’ is said to have “ changed.” 
The results are affected by :— 

(2) The midrtatic used : after the pupil has been dilated with Homatropine the 
ciliary muscle is still in a state of ‘‘ static’ tone although sufficiently paralysed to 
prevent accommodation for near vision. Cocaine dilates the pupil without even 
this effect upon the ciliary muscle. 

Static tone of the ciliary muscle can be abolished by the use of atropine, and when 
this midriatic is used ‘‘ minus one’’ must be added to the figures obtained to allow 
for this effect. 

(0) The distance at which the observer's eye is from that of the patient when the 
results are recorded. If retinoscopy could be carried out at a distance of 6 metres 
from the patient the results, as they stood, would represent the ocular refraction, but 
this would be inconvenient and it is customary to do retinoscopy at a distance of 
1 metre. Results so obtained can be “ adjusted for distance ” to those which would 
have been obtained at 6 metres by the addition of minus one to the figures obtained 
at 1 metre’s distance. 

Place the patient, wearing a pair of spectacle frames, in the dark room with the 
light just above his head so that his eyes are in shadow. Hold the ophthalmoscope 
in the right hand before the right eye and place the trial case so that the lenses can 
be conveniently taken in and out with the left hand. Carry out the tests at 1 metre 
from the patient. 

Consider the following four cases :— 

Case I. When the light (reflected from the lamp by the large plane mirror of the 
ophthalmoscope) swings across the observed eye horizontally from right to left and 
vertically up and down the shadow is found to move with (1.e., in the same direction 
as) the movements of the light in all directions. Place plus lenses before the 
observed eye until the shadow appears to move against (1.e., in the opposite direction 
from) the movement of the light. Each observer will be found to have a slightly 
different ‘‘ end-point ” but care must be taken from the first to gain a definite one. 

Record the results as in Fig. 86. 

That is the shadow changes both horizontally and vertically at the same point, 
namely, with + 6-0 D. lens in the right and +- 4-5 D. lens in the left. Add minus 
one for distance. Then, when tried at the test types at 6 metres, the patient should 
read— 

Right eye with + 5-0 dioptre spherical lens vision = 6/6. 

Left eye with + 3-5 dioptre spherical lens vision = 6/6. 

Note that in such a case of high hypermetropia the more highly hypermetropic 
eye is likely to be amblyopic and see less than 6/6. 

A note of the fundi and media should be made between the retinoscopy results at 
the time of this examination. Its absence will serve to remind the observer that this 
opportunity of examining the patient’s fundi and media has been missed. 

Case II, When the light swings across the observed eye horizontally and vertically 
the shadow is found to move against the light in all directions. 

Place minus lenses before the observe eye until the shadow appears to move with 
the light. 

Record the results as in Fig. 86. 

That is the shadow changes with a —6-0 D. lens in the right and a —4-5 D. lens in 
the left eye. Add minus one for distance. 
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Then, when tried before the test types, the patient should read :— 

Right eye with —7-0 dioptre spherical lens vision = 6/6. 

Left eye with —5:5 dioptre spherical lens vision = 6/6. 

Note that in the case of high myopia the mere myopic eye is likely not to read 6/6 
on account of the considerable reduction in the size of the image seen with that eye 
through the high myopic lens. 

The shadow may not always change at the same figure in all directions. Some- 
times one may even move with the light and the other againat it, requiring a plus and 
a minus lens respectively to change them. And, further, the shadow may not move 
vertically but at an angle, perhaps up and out and down and in, while the other axis 
lies at right angles to it. It is only in irregular astigmatism (like that caused by 
corneal scarring) that the axes are not at right angles and in such a case the error 
cannot be corrected by glasses. When the difference between the figures is great the 
tilt of the axes can easily be estimated to 15°, the notation being from left to right, 
anticlockwise from 0° to 180° D., in each eye. 

Case III. When the light swings across the observed eye the shadow is found to 
move not horizontally but vertically, and, further, to require a different lens to reverse 
its direction in the two axes. 

Record the results as in Fig. &6. 

Now the difference between the figures in the two axes represents the amount of 
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the astigmatism so that in this case there is 1:5 D. of astigmatism corrected by a 
oylindrical lens of that strength. The sign of the cylinder depends upon which axis 
is used as a base line from which to calculate the prescription, so that correcting (1) on 
the more horizontal axis as a base line, adding minus one for distance, the patient on 
the test type should read :— 

R.E. with + 3-5 D. sph. + 1-5 D. cyl. “ 30° V = 6/6 

L.E. with + 5-0 D. sph. — 1:5 D. oyl. \ 135° V = 6/6, 
or (2) on the more vertical axis as a base line, and adding minus one for distance :— 

R.E. with + 5-0 D. sph. — 1-5 D. cyl. \ 120° V = 6/6 

L.E. with + 3-5 D. sph. + 1-5 D. oyl. “ 45° V = 6/6. 

A little consideration, or, better, actually handling the lenses, will show that these 
two prescriptions are identical. 

When the readings are small and near unity it is sometimes a little difficult to see 
by what means the ultimate results have been obtained. 

Case IV. When the light swings across the observed eye the shadow is found 
not to be very defined and to change quite soon at or near unity. 

Record the results as in Fig. 86. 

The astigmatism as given by the difference between the measurements of the two 
axes in the right eye is 1-26 dioptres, and by the difference in the measurements 
of the axes in the left 0-5 dioptres. This will represent the strength of the cylinder 
necessary to correct it in each eye respectively. 

The siya of the cylinder will depend upon which axis is used as a base line from 
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which to calculate the prescription. Adding minus one for distance, the patient 
upon the test types at 6 metres will read :— 

Correcting (1) on the more horizontal axis :— 

R.E. with —0-25 D. sph. —1°25 D. cyl. “ 15° V = 6/6 

L.E. with —0-5 D. sph. +- 0:5 D. cyl. + 180° V = 6/6, 
or (2) on the more vertical axis :— 

R.E. with —1-5 D. sph. + 1-25 D. cyl. % 105° V = 6/6 

L.E. with —0-5 D. cyl. 4 90° V = 6/6. 

These two prescriptions being identical. 

It remains to discuss the question of the paralysis of accommodation. 

The elasticity of the crystalline lens, as has been said, is greatest in infancy, being 
then about 20 dioptres, but begins to fail at once, rapidly at first, and continues to 
do so, at a decreasing rate, throughout life. At forty years of age the power of 
accommodation is 4 dioptres and the patient, if emmetropic, can read small 
print at } metre (25 cm.). From then onwards the rate of failure may be taken to 
average 0-75 dioptres for every five years (¢.e., at forty-five years one adds +0-75 D. 
sph. for presbyopia, at fifty + 1-5 D. sph., at fifty-five +2-25 D. sph., at sixty 
+3-0 D. sph.). These figures should be taken only as an indication of the maximum 
amount to be added. It must be remembered that presbyopia must never be over- 
corrected or the power of convergence, which is intimately linked with it as a synergic 
act, will be disturbed. Itis wise never to add more than + 3-0 D. sph. for presbyopja 
even if the patient is much over sixty years of age, thus leaving some accommodation 
to stimulate convergence. If for any reason more is found to be usefully added, 
prisms with their bases in up to 3 prism dioptre strength may be added before each eye 
combined with the addition to aid-the converging effort and allow the patient to read 
with the book held closer to his eyes than the standard 25 om. 

It follows that it is in the case of highly hypermetropic children that spasm of 
accommodation will occur, rendering the results of retinoscopy misleading. Here it 
will be wiser to use atropine ointment for four days four times a day beforehand 
to make sure that the static tone of the ciliary muscle is paralysed. This must be 
allowed for by the addition of ‘* minus one for atropine ’’ to the retinoscopic results 
in addition to the “‘ minus one for distance ” usually added before prescribing glasses. 
As a matter of practice it is found that spasm of accommodation is most apt to occur 
in the intermediate degrees of hypermetropia and it is customary to “ add minus one 
for atropine”’ in adjusting retinoscopic shadows of from +1-0 D. to +3-0 D., to 
“add minus two for atropine” in adjusting shadows of between -+3-0 D. and 
-+6-0 D., and to “ add minus one for atropine” in adjusting shadows of from +-6-0 D. 
to + 9-0 D., but these details are rapidly learnt by experience. 

The effect of atropine on the ciliary muscle lasts about ten days and clearly it should 
never be ordered in young adults who are earning their own living at any clerical 
occupation. Homatropine and cocaine (2 per cent. of each) should be substituted, 
care being taken that the patient is tested for near vision before it is putin. When 
making up solutions of drops in castor oil for retinoscopy the alkaloid itself is always 
used as its salt is insolublein oil. If homatropine and cocaine is used its effect should 
always be counteracted by eserine (4 per cent.). Stronger solutions of eserine may 
cause spasm of accommodation and strong pupillary contraction, causing a good deal 
of pain and dimness of vision. 

If patients are over forty years of age care must be exercised before any midriatic 
is instilled at all. Always examine the fundus first for any cupping of the disc. A 
history of glaucoma symptoms will at once exclude its use, and ite effect must 
always be thoroughly counteracted with a miotic. If in any doubt use a watery 
1 per cent. solution of homatropine, this is more easily counteracted, or even cocaine 
alone. The author has seen a middle-aged patient, who attended an outpatient 
department for glasses, have a midriatic instilled and leave the hospital without 
having it counteracted. Later in the day she returned with well-marked double 
acute glaucoma and had to be admitted immediately and surgically treated for the 
condition. 

Many patients over forty years of age who have never had any trouble with their 
eyes before, nor even glasses, often come merely for correction of their advancing 
preebyopia, which can be done easily without any midriatic at all, but it is just in these 
cases that an examination of the fundus is so important as revealing early evidence of 
cardio-vascular disease, glaucoma, etc., quite unsuspected by the patient. If he does 
not easily read 6/6 and Jaeger 1 with each eye the greatest care should be taken to 
discover why he fails to do so. 
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It is often quite easy to do a retinoscopy in elderly people without any midriatic, 
especially if this is carried out as a control to careful subjective testing. And this 
use of retinoscopy without a midriatic as a control to careful subjective testing is 
capable of much wider use than that at present made of it. 


Ocular Movements. During external examination of the eyes with the 
lens and loupe, the relative positions of the two eyes and their power of move- 
ment should be first investigated. 

I. Does the patient squint (2.e., are the visual axes parallel), and if so does 
he complain of diplopia (double vision) ? 

II. Can the eyes be moved together in all directions or are the movements 
of one or both in any way limited ? 

III. Are any abnormal movements present in one or both eyes? Abnormal 
movements are difficult to discover, and may vary from day to day. Their 
presence is frequently of pathological significance. 

Movements of a jerky character (nystagmus) may be present in one or both 
eyes and be more marked when the eye is turned in some particular direction. 
The nystagmus may be lateral or vertical, or even rotatory in character. If 
rotatory the movements in the two eyes tend to correspond, being clockwise 
in one and anticlockwise in the other. 

Nystagmus occurs in a wide variety of conditions. In cases of cerebellar 
tumour it is said to be fine and quick on looking away from the side of the 
tumour, but coarse and slow on looking towards it. As an early sign of dis- 
seminated sclerosis, nystagmus may be completely absent on some occasions, 
while well marked at others. Miners and those who work under bad conditions 
of illumination frequently exhibit nystagmus. Opacities in the ocular media 

‘(congenital or acquired) may give rise to nystagmus, and in these cases it is 

often unilateral. Albinos and those in whom the macular region is not 
properly differentiated also show nystagmoid movements. In the case of 
albinos the nystagmus and the albinoid condition often become rectified to a 
considerable extent with advancing years. 

Lastly, it is seen when a normal individual is viewing rapidly moving objects, 
as in the case of a traveller looking out of the window of a rapidly moving 
train. Here nystagmus may be considered as physiologival. Nystagmus is 
never hysterical, and its presence should put this diagnosis out of court at once. 

Another abnormal ocular movement—the skew deviation of the eyes, seen 
in cerebellar tumour—is of interest to the surgeon. Here one eye is said to 
turn down and in and the other up and out, but variations may be present, 
and as the position occurs only for a moment at a time a careful watch has 
to be kept for its fleeting appearance. 

Lastly, certain abnormal movements of a different character may be 
mentioned. On making the patient look sharply to the right and left, up and 
down, the iris appears to “shake” (tridodonesis). Whatever may be the 
cause of this it is evidence of the absence of the crystalline lens from its 
normal position behind the iris, where it steadies and supports this structure. 
This piece of information obtained early in the examination of the eye may 
be of the greatest value to the surgeon. 

The Pupil Reactions. The reaction of the pupils to light may be direct or 
consensual. 

(a) The direct reaction. Have the patient near a good source of light and 
ask him to look in front of him, keeping both eyes open. Both eyes are then 
obscured by the surgeon’s hands. The right one being uncovered, its reaction 
is observed, the left remaining obscured. 
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(6) The consensual reaction is obtained by shading one eye and alternately 
shading and exposing the other. It is found that the pupil of the shaded eye, 
as well as of the exposed, contracts to the light stimulus. 

This contraction is a true reflex carried out through a constrictor centre only, 
the nervous path being such that when intact a reaction in both eyes is 
effected by light falling upon one retina. 

Afferent fibres pass from the retina along the optic nerve to the chiasma, 
where a decussation takes place. Above this point fibres from each eye 
travel by both optic tracts to both anterior corpora quadrigemina. Fibres 
of this reflex arc for constriction of the pupils to light do not ascend above this 
level and make no communication with the external geniculate bodies, The 
fibres now pass downwards along the posterior longitudinal bundle to the 
anterior parts of the third nucleus. The efferent path of the reflex is along 
the oculomotor nerve, and the branch to the inferior oblique muscle. Thence 
by its motor root to the ciliary ganglion and by the short ciliary branches of 
this body to the constrictor pupille of the iris. 

Evidence for the above rests upon clinica] facts under normal and patho- 
logical conditions. Ina lesion of one optic nerve below the chiasma (produc- 
ing blindness of one eye) the consensual reaction of the pupil of the blind eye 
to light can be obtained, although its direct reaction to light is lost. The 
efferent path from the third nucleus remains intact, although the afferent 
path from the blind eye to the nucleus is destroyed. In a lesion of one optic 
tract above the chiasma (producing homonymous hemianopia) corresponding 
halves of the retinss become blind. Light thrown upon the blind half of one 
retina produces no contraction of either pupil, but light thrown upon the 
normal half of either retina produces contraction of both pupils (Wernicke’s 
pupil reaction). This is accounted for by supposing a decussation of the 
afferent fibres of the light reflex to occur at the chiasma. 

In contradistinction to the above, constriction of the pupils to accommodation 
ts not a reflex, but one of a series of co-ordinated muscle actions consisting of 
constriction of the pupils, convergence of the visual axes and contraction of 
the ciliary muscles. This synergic action originates with the idea of near 
vision in the cerebral cortex. Pupillary constriction on accommodation is 
tested by asking the patient to look first into the distance and then at the 
surgeon’s finger held at about 10 inches before his eyes. The descending 
nerve paths from the Rolandic area to the eye muscles which carry out the 
synergic act of accommodation lie through the posterior parts of the internal 
capsules to the external geniculate bodies and optic thalami and hence to the 
third nuclei along the posterior longitudinal bundles. It is to be noted that 
this path does not pass through the anterior corpora quadrigemina, the special 
path for the light reflex. 

The constriction of the pupils to accommodation, not being a reflex, is 
retained in diseases such as tabes, in which reflexes of all types tend to be 
diminished or lost. The connection of the direct path from the cortex through 
the geniculates and optic thalami to the third nuclei remains intact, while 
lesions in the neighbourhood of the anterior corpora quadrigemina or their 
connections with the third nuclei tend to destroy the light reflex arc. The 
lesion is not in the optic tract or nerve, because sight remains good without 
hemianopia or other physical sign pointing to their involvement. 

Loss of the pupil reaction to light, while contraction to accommodation is 
retained, is known as the ‘‘ Argyll-Robertson pupil.”” The anatomical explana- 
tion suggests that it is much more marked on one side than the other. The 
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lesion which produces the condition is thought to be a chronic inflammation of 
the ependyma of the posterior part of the third ventricle and the “iter,” 
producing a gummatous fibrosis of the region of the corpora quadrigemina and 
the posterior longitudinal bundle. It may be added that cases of tabes with 
Charcot’s arthropathy may be found whose pupil reactions to light are normal 
on one side at least. Constriction of the pupil should be recorded as being 
absent, sluggish or brisk, and it should be observed whether it is “ main- 
tained,” that is, if after preliminary contraction the pupil gradually dilates 
once more. A normal reaction of the pupil to light which is not maintained 
ig seen in cases of retrobulbar neuritis, toxic amblyopia, and disseminated 
sclerosis. Certain unusual pupil reactions are of interest to the surgeon. In 
cases of cerebral irritation following concussion the pupil dilates when light 
shines upon the eye. This is not a reaction of the pupil to light, but of the 
whole patient to any stimulus, and results from the irritated condition of his 
cerebral cortex. 

Lesions of the sympathetic nerve trunk in the neck, near the apex of the lung 
or in the region of the first and second dorsal vertebrx, will produce an inactive 
pupil upon one side, while the opposite pupil will show normal reactions. If 
the sympathetic trunk is irritated, dilatation of the pupil, with exophthalmos 
and a retracted eyelid, will be found; if paralysed, pupillary contraction, with 
enophthalmos and ptosis. The condition can be diagnosed by the instillation 
of cocaine, which stimulates the sympathetic pupillary dilator fibres upon the 
healthy side, while on the side of the lesionit has no effect. 

Rhythmical dilatation and contraction of the pupils—a condition of 
hippus—is sometimes seen. This has no pathological significance. 

The Size of the Pupils. Apart from the pupil reactions, their size and 
inequality upon the two sides is of importance to the surgeon. 

The pupil reactions of intracranial hemorrhage following injury are im- 
portant to recognise. As the blood is poured out the pupillary centres are 
first stimulated and the pupil constricts. If the intracranial hemorrhage 
continues the pupil commences to dilate and finally becomes widely dilated ; 
in all stages the pupil is sluggish in its reaction to light. These changes 
proceed upon both sides, but one side is characteristical]” in advance of the 
other, thus giving a clue to the side on which the hemorrhage is occurring. 
It must not be forgotten, however, that if the optic nerve is injured in a 
fracture of the skull, which possibly caused the intracranial hemorrhage, 
the pupil upon that side may be widely dilated and inactive from the first 
(see p. 22). 

The size of the pupils in tabes varies upon the two sides, and they are 
small, frequently irregular in shape and eccentric as to their position in the iris. 

The commonest cause of slightly increased size and sluggishness of reaction 
to light in the case of one pupil is, however, not tabes but trauma. This is 
frequently overlooked, A direct blow upon the eye may produce rupture of 
a few of the constrictor fibres of the iris, and hence permanent increase in 
size of the pupil and a sluggish contraction as compared with the opposite side. 

Other local] causes in the eye itself also must be remembered. The effect 
of drugs—atropine and cocaine to dilate and eserine to constrict the pupils— 
adhesions of the iris to the anterior surface of the lens (synechie, iritis) will 
render the pupil inactive, and finally a blind eye may have a dilated and 

inactive pupil. Marked difference between the size and reactions of the 
pupils suggest local causes which should be excluded before lesions of the 
central nervous system are considered to account for them. 
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The Intraocular Tension. To examine this the surgeon should support 
his two hands with the second, third and fourth fingers resting on the patient’s 
forehead, while with the two first fingers he presses alternately upon the 
globe as if testing for “ fluctuation.” The tensions of both eyes should be 
examined and compared. In time the surgeon comes to recognise a normal 
tension (recorded as T.n.). If this is raised the plus sign is used, if lowered the 
minus sign. The figure 1 is used if departure from the normal is slight, if 
marked the figure 2, while the figure 3 describes a degree of tension in which 
fluctuation is scarcely perceptible (glaucoma), or which gives the non- 
resistant sensation of a shrinking or perforated globe. The above method, 
although useful, is not scientific, and ‘“‘ the Schiotz tenometer’’ has been 
introduced to render the reading accurate and eliminate the personal factor. 
Its readings, however, must be controlled constantly by clinical findings, 
nor 1s its use entirely free from risk to the patient. It is specially useful to 
record the difference in tension between the two eyes. 
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_ The tears are conveyed from the conjunctival sac to the nose by means of 
the tear passages, These consist of several component parts. The openings 
into the conjunctival sac (“‘ puncta lacrimalis”’) are very small and are 
situated, one in each lid, a few millimetres from the inner canthus. The 
puncta should be kept gently in contact with the bulbar conjunctiva by the 
normal tension of the orbicularis palpebrarum. Upon this contact dependa 
the efficiency of the apparatus. The canaliculi (two capillary tubes) lead from 
the puncta into the lacrimal sac, each having a slightly curved course of 
a few millimetres along the most medial portion of the lid margins. The 
lacrimal sac (the reservoir for tears flowing from the conjunctival sac) is 
encircled by some special fibres of the orbicularis, and blinking movements 
of the lids produce in it a negative pressure, and so draw fluid along the 
canaliculi. When the negative pressure is relaxed on opening the lids, the 
tears, taking the line of least resistance, flow down the lacrimal duct, which 
passes through the groove in the lacrimal bone and between the maxilla and 
the inferior turbinate into the lower meatus of the nose in a direction down- 
wards, forwards and outwards. A valve in this passage prevents tears being 
sucked back into the lacrimal sac when a negative pressure occurs in It. 

Lacrimal Obstruction. If the apparatus works efficiently the lacrimal 
sac is not distended with tears. If, however, an obstruction occurs between 
the sac and the nose—its usual site—the tears cannot pass, and a swelling 
occurs in this situation between the eye and the nose, occasionally with a 
groove across it, due to the fact that the sac lies behind the internal tarsal 
ligament, giving attachment to the fibres of the orbicularis. This swelling can 
be diagnosed at once if the fluid it contains can be made to regurgitate 
through the puncta into the conjunctival sac. The facts that no regurgitation 
takes place on pressure over the lacrimal sac and that no swelling is present 
in this situation are presumptive evidence that the lacrimal apparatus 1s 
working normally. Other swellings occur in this situation, such as a dis- 
tended ethmoidal cell and a Meibomian cyst very near the inner canthus 
and the best evidence that the lacrimal sac is not involved is provided by 
the passage of a syringe along the canaliculus into the sac and being able to 
direct a stream of fluid into the nose. 

If the lower part of the lacrimal duct becomes impassable the patient 
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must express carefully all the material collected in the lacrimal sac by 
regurgitation at frequent intervals. As long as this can be done there is no 
immediate danger, but if owing to chronic inflammation the canaliculi also 
become impassable, a lacrimal abscess is almost certain to occur and must 
be opened by incision into the sac, followed later by the removal of this now 
useless area of mucous membrane. When this is done, as much of the nasal 
duct as possible must be taken away, and it is well gently to scrape the canal 
along which it passes with a Volkmann’s spoon. 

Epiphora is a condition in which there need be no excess of normal secretion 
of teais, but, owing to the inefficient working of the lacrimal apparatus, the 
tears overflow the lid margins and course down the patient’s cheeks on the 
slightest provocation. 

Lacrimation, on the other hand, results from excessive secretion of tears, 
which are poured out too quickly to be drained away by even a perfectly 
functioning lacrimal apparatus. Such a condition may be physiological 
or be due to irritation, caused by the presence of a foreign body in the 
conjunctival sac, or the result of deep-seated disease in the eyeball. 

Normally the flow of tears is just sufficient to lubricate the conjunctival 
sac and counterbalance the effects of evaporation. It is not normal for a 
stream of fluid to be constantly passing down the lacrimal passages. 

Lacrimal obstruction may be treated by the passage of graduated probes, 
preceded if necessary by the dilatation of the punctum lacrimalis and 
canaliculus. In this instance a narrow thin-walled tube lies in a bony 
canal, and the possibilities of crushing the delicate mucous membrane between 
the probe and the rigid canal are great. 

Chronic Dacryocystitis—inflammation of the lacrimal sac—may result 
from tuberculous or gummatous infiltration of the tissues, and it has been 
thought that lupus of the face has reached this site from the nasal mucous 
membrane by infection via the lacrimal passages. 


THE LIDS AND CONJUNCTIVA: 


The structure of the eyelids is built upon a fascial expansion which is 
attached peripherally to the margins of the orbit, while centrally the palpe- 
bral fissure forms an elliptical gap in it. Attached to the margins of the gap 
are the upper and lower tarsal plates—fibrous thickenings of the fascia— 
which form as it were the skeletons of the lids but contain no bone or carti- 
lage cells. The unions of the two eyelids which occur laterally and medially 
are known as the outer and inner canthi. External to the palpebral fascia 
are the skin and the orbicularis palpebrarum. Deep to it and the tarsal plates 
is the conjunctiva covering the inner surface of the lids. Into the upper lid 
also enters the levator palpebre: superioris muscle which is inserted by 
fibrous bands into the skin, the upper margin of the tarsal plate, and the 
upper conjunctival fornix (a threefold insertion). The conjunctival membrane 
lines the inner surfaces of the upper and lower lids and is reflected from 
thence as a covering for the front of the globe (conjunctival fornix). It is 
somewhat firmly attached to the tarsal plates, but only loosely to the eyeball, 
by connective tissue, so that considerable amounts of fluid or inflammatory 
exudate may collect in the subconjunctival spaces. (idema in this region 
is known as chemosis. 

At its reflection from the lids on to the globe the conjunctiva comes into 
relation with Tenon’s capsule at the fornices, By incising and turning the 
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conjunctiva back from the corneal margin and holding it away from the 
globe the anterior limit of Tenon’s capsule is put upon the stretch, and if 
the separation is carried farther back the capsule is opened by the dissecting 
scissors. This method of opening this capsule is employed to reach the tendons 
of the six extraocular muscles at operation. The bellies of these muscles lie 
external to Tenon’s capsule, but the tendons pierce the capsule by specially 
constructed openings and are intracapsular. The conjunctiva is firmly 
attached to the corneal margin, and is continued over it as a transparent 
layer (Bowman’s membrane), forming the superficial corneal epithelium. 
When the lids are closed the conjunctival membrane forms in front of the 
eyeball a complete sac, the interior of which is continuous with the lower 
meatus of the nose by means of the mucous membrane of the lacrimal 
apparatus. The conjunctiva may be infected directly from the air or by 
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matter carried to it by the fingers, or indirectly from the lacrimal sac or 
nasal epithelium. 

The palpebral conjunctiva in association with the lids is supplied with 
glands; the bulbar portion in relation with the globe contains no glands. 
The lacrimal glands open by fifteen to twenty ducts into the upper fornix, 
while near the lid margins are three gland openings, two connected with the 
eyelash follicles and one behind these on the edge of the lid itself. Those 
in connection with the eyelash follicles are :— 

(1) Those of Moll, which when inflamed cause the common “ stye.”’ 

(2) Those which enlarge to form small translucent cysts seen at the outer 
edges of the lids. 

(3) Behind the line of lashes on the margin of the lid will be found the 
openings of the Meibomian glands—thirty in number, secreting sebaceous 
material—which occupy the depths of the tarsal plates. These glands form 
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cysts, which present upon the inner aspect of the plate, but when large are 
also visible upon the outer surface of the lid. 

On the inner surface of the tarsal plate are the conjunctival follicles of 
Henle, concretions in which give rise to considerable corneal irritation. 

Between the follicles of Henle and the lacrimal gland are to be found the 
glands of Waldemeyer, occasionally giving rise to endotheliomata and cysts, 
some of which contain black fluid altered blood. 

To Evert the Upper Lid. The surgeon stands behind his patient, who is 
seated, and asks him to look down while with his thumb he pushes the upper 
lid gently down over the lower. By this manceuvre the edge of the upper lid 
“rides up ” a little, and can be taken gently between the finger and thumb 
and turned back without inflicting discomfort. 


DISEASES OF THE EYELIDS 


Blepharitis. Inflammation of the lids is an extremely disfiguring and 
intractable condition, yet often of long standing before treatment is 
sought. The fact that the causal organisms are buried in the ducts of the 
glands along the margin of the lid probably explains this. The mouths of 
these ducts are further sealed by crusts, which prevent both the escape of 
discharge and the effective action of remedies which may be diligently 
applied. 

Treatment (a) Local. This consists in aiding the removal of the crusts by 
bathing the lids in a lotion of sodium bicarbonate (1 per cent.). After this 
an ointment of ammoniated or yellow oxide of mercury may be rubbed 
in gently. (It is to be noted the sodium bicarbonate is not good for corneal 
epithelium.) 

(6) General treatment. Blepharitis is intimately associated with squalor 
and malnutrition. The ears, teeth and nasopharynx should be put in a satis- 
factory condition and care taken to see that the hair is clean and brushed 
back from the eyes. Lastly, the patient should be refracted and given, if 
necessary, the appropriate glasses. 

Stye (External Hordeolum). An infection of one of the g.ands in connection 
with the eyelashes must be treated by simple incision and evacuation of the 
pus, which is preferable to pulling out the lash. Repeated styes indicate a 
poor condition of general health or point to the need of glasses. Their 
frequent occurrence can be much reduced and often aborted by bathing the 
eyes with warm boracic lotion two or three times a day regularly, whether a 
stye is present or not. 

Meibomian Cyst (Internal Hordeolum) must be treated by incision and 
curetting The walls of these cysts are often thick and remain visible long 
after their contents have been evacuated. The cysts usually contain a gela- 
tinous fluid, which becomes softer as they increase in size. They may contain 
pus. The surgeon should stand behind the patient, who should be seated. 
The lid is everted and the cyst held in a pair of Meibomian forceps. The 
incision is made at right angles to the long axis of the tarsal plate upon 
its conjunctival surface with a Beer’s knife. The interior of the cyst is 
evacuated through the incision with a small sharp spoon. The operation can 
be performed easily under cocaine (4 per cent.), and adrenaline (1 in 1000). The 
patient should be dismissed with boracic lotion (2 per cent.) and with his eye 
bandaged. When the effect of the cocaine has passed, the edges of the wound 
in the tarsal plate will rub against the cornea and give rise to much pain 
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unless the lid is immobilised. The bandage can be left off after twenty-four 
hours. The lining epithelium of these cysts may grow through an opening in 
them and form a sebaceous granuloma. This can be cut away with scissors 
and the cyst from which it springs evacuated in the ordinary way. 

Three deformities of the lids may be mentioned :— 

Entropion, usually the result of irritation and spasm of the orbicularis 
muscle. By the rolling inwards of the lid the lashes are turned against the 
conjunctiva or cornea (trichiasis) and a conjunctivitis or corneal ulceration 
results. 

Ectropion, the result of cicatricial contraction of the lid or atrophy of the 
orbicularis (by the normal tone of which the lid is kept in contact with the 
globe). The lid begins to turn outwards. The relations of the puncta with 
the bulbar conjunctiva are thus disturbed and epiphora and chronic 
conjunctivitis results. 

Symblepharon, the adhesion of the bulbar and palpebral conjunctive, is 
usually the result of burns, but may follow wounds and ulceration. Itis also 
a complication of pemphigus of the conjunctiva. 

The treatment of these conditions consists in small plastic operations. 

Two unusual conditions of the lid are of interest to the general surgeon and 
form favourite ‘ cases ’’ by which to test the mental agility of students. They 
should be remembered—Primary Chancre (see Vol. I.) and Vaccinia. 


DISEASES OF THE CONJUNCTIVA 


Conjunctivitis. Inflammation of the conjunctive and deep structures of 
the eyeball is shown by increased congestion of this thin membrane. The 
vascularity is of various types. 

(a) Localised redness suggests a foreign body. If near the outer canthus, 
the body may be tucked away in the conjunctival folds in this region. A 
misplaced lash will cause a patch of localised redness. An eyelash in the 
punctum gives a congested conjunctival patch near the inner canthus or this 
may be due to inflammation in the neighbouring lacrimal sac. 

Foreign Body. The search for this should not be abandoned until the 
upper lid has been everted and the conjunctival surface of the tarsal plate 
inspected. If the typical ‘“‘pricking’’ sensation persists, a drop of fluorescein 
(1 per cent.) instilled will help to locate some foreign body, such as a piece of 
glass or cotton, which may be difficult to see or it may reveal a small corneal 
abrasion, Fluorescein staining is seen more easily by daylight than by 
artificial illumination. 

In localised redness of the underlying sclera (scleritis) the patch consists of 
smaller vessels set in a closer network and of a purple colour, from which the 
blood cannot be expressed by gentle pressure through the overlying lid as 
can be done in conjunctivitis. The patch is also frequently raised in a slightly 
marked oval swelling due to scleral oedema and very tender. 

Should the redness be distinctly circumcorneal, some inflammation of this 
structure. or of the underlying iris or ciliary body should be suspected. 

Glaucoma gives rise to a condition of distension of the circumcorneal 
veins, which at first sight it is sometimes difficult to_ distinguish from a 
conjunctivitis. 

Inflammation of the conjunctival sac as a whole may be unilateral or 
bilateral, and is characterised by the signs of “ redness, swelling, heat and 
pain.” 
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Redness affects the whole of the palpebral and bulbar conjunctiva. 

Swelling of the conjunctiva—chemosis—may be so marked that the lids 
cannot be closed efficiently. 

Heat: The temperature of the surrounding area is raised and the 
patient complains of burning pain accompanied by a gritty sensation of 
the eyes. 

Profuse lacrimation and avoidance of exposure to light (photophobia) 
make vision difficult. 

The general treatment of conjunctivitis consists of frequent irrigation with 
warm boracic lotion used in an “‘ undine ” with Fisher’s tray. This is followed 
by the application of boracic ointment (1 per cent.) to the lids to prevent 
their sticking together and preventing the escape of discharge. No case of 
uncomplicated conjunctivitis should be bandaged. If photophobia is marked, 
a shade should be provided for both eyes to keep off the light but not obscure 
vision. 

For the more severe cases antiseptics may be used :— 

(1) Mercuric chloride lotion of not more than 1 in 6,000 strength. 

(2) A fluid preparation of a silver salt, the best being a solution of silver 
nitrate (1 per cent. or 2 per cent.) painted on the everted lids. The solid 
** silver stick”? and lotions containing’ lead should find no place in the 
ophthalmic department. 

(3) Zinc sulphate in aqueous solution (gr. $ ad 3i), specially useful for 
angular conjunctivitis. 

(4) Copper sulphate as “drops” (in 1 per cent. strength or less) or in the 
solid form as ‘‘ blue stone stick,’’ used in the treatment of trachoma. 

Sterilisation of the conjunctival sac is impossible owing to bacteria becoming 
embedded in the conjunctival membrane. Solutions of silver nitrate partially 
overcome this difficulty by producing a superficial conjunctival slough 
which can be removed by irrigation, carrying off many organisms with it. 
Silver must not be used as a conjunctival antiseptic for long periods, or staining 
will result (argyrosis). 

Varieties of Conjunctivitis. (a) Catarrhal conjunctivitis may follow the 
presence of a foreign body or be conveyed by the fingers. The conjunctive 
may also be infected from the lids or lacrimal sac. Catarrhal conjunctivitis 
is present in the early stages of many acute specific fevers, 

(b) Angular conjunctivitis is due to infection with Morax-Axenfeld’s 
bacillus. The regions of the inner and outer canthi are chiefly affected and 
the condition tends to run a chronic course. Zinc sulphate is specially useful 
in its treatment. 

(c) Mucopurulent conjunctivitis, due to Koch-Week’s bacillus, is an acute 
(almost epidemic) infection. Copious mucopurulent discharge occurs from 
the congested conjunctiva, which soon shows chemosis, and subconjunctival 
hemorrhages may appear. Lacrimation and photophobia are intense.’ 
The second eye most often becomes infected. Treatment with irrigations 
and painting with silver nitrate usually produce rapid improvement and the 
condition subsides, leaving no ill effects. 

(d) Parulent conjunctivitis occurs in two types, that seen in the adult 
and that of the newborn infant. It is due to infection of the conjunctival sac, 
but not necessarily with the gonococcus. The course of the disease and its 
treatment vary in the two types. 

(1) In the newborn infant (Ophthalmia neonatorum) infection of the 
conjunctival sac occurs at or immediately after birth, Qn the third or fourth 
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day one or both eyes are not opened. The lids are red and swollen and 
obvious purulent discharge shows itself on the eyelashes. The lids must be 
separated with great care, to irrigate the conjunctiva and examine the cornea. 
Injury to the cornea must be avoided, but this structure must be seen properly 
and kept under observation until the eye is cured. Involvement of the 
cornea is specially liable to occur in this infection. Both bulbar and palpebral 
conjunctive become greatly chemosed, and discharge thus may be imprisoned 
under pressure in contact with the cornea. The centre of the cornea, the 
part farthest from its blood supply, is liable to become denuded of its epithe- 
lium and ulcerated. Finally it may perforate, with the escape of a small 
pellucid body (the lens), and the sight of the eye be lost. If the lens does 
not escape, perforation of the ulcer and loss of the aqueous may bring 
it into contact with the base of the ulcer, and a small white spot will 
remain afterwards on the anterior lens surface. If treatment is faithfully 
carried out no corneal ulcer develops in the great majority of cases. Should 
it do so the pupil must be dilated with atropine. If an ulcer has formed 
perforation is preceded by the formation of a Descemetocele. The deepest 
and most resistant layer of the cornea (Descemet’s membrane) here bulges 
through the weaker anterior layers and presents as a little dark ‘‘ bubble ” 
in the centre of the ulcerated area. 

Ophthalmia neonatorum is prevented by the avoidance of infection at or 
after birth, and by the instillation of 1 per cent. watery solution of silver 
nitrate into the eyes of all babies after birth. 

Ophthalmia neonatorum probably accounts for about 90 per cent. of the 
children who are said to have been “ born blind ” : 30 per cent. are due to the 
gonococcus, the rest to B. coli, staphylococci, streptococci and other organisms. 

(2) In adults the course of purulent ophthalmia is complicated nearly always 
by the formation of a corneal ulcer which frequently perforates, and few cases 
recover without seriously impaired vision. Protection of the sound eye is, 
therefore, the first principle of treatment immediately the diagnosis has been 
made from a stained film preparation of the conjunctival discharge. This is 
done with a Buller’s shield, constructed of a watch-glass set in a square of 
waterproof fabric by means of a fluid rubber solution. The square is applied 
to the sound eye and secured to the forehead, nose, maxillary, and molar 
regions, with collodion. At the upper and outer angle an aperture is left into 
which a piece of rubber tubing is fixed. The shield should remain in place 
over the sound eye until the affected eye is well, and enables its condition to 
be observed through the watch-glass. The aperture, with the rubber tubing 
inserted, allows of evaporation and prevents the glass being obscured by a 
film of moisture. Frequent and thorough irrigation of the conjunctiva of the 
affected eye and the painting of the infected membrane with silver nitrate 
(2 per cent.), preventing at the same time the adherence of the lids by the use 
of sterile boracic ointment, may prevent the complication of a corneal ulcer, 
but as soon as the onset of this is suggested by opacity of the corneal 
epithelium the pupil must be dilated with atropine. 

(e) Chronic Conjunctivitis. Under this heading are included phlyctenular, 
follicular and granular conjunctivitis. The inflammation does not tend to 
run a definite course towards cure. When this has been attained there is a 
distinct tendency to relapse. The general condition of the patient is here 
very important, especially in the case of children. The nasopharynx, teeth, 
and hair should be looked at carefully and intestinal disinfection carried out 
(Hyd. oc. Cret. gr. i t.d.s.), followed later by tonic remedies. The home 
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conditions should be improved as much as possible. In the most stubborn 
cases residence in the country in a convalescent home where this type of 
case is specially accepted will effect a cure. 

(1) Phlyctenular conjunctivitis occurs most frequently in ill-nourished 
children. One or several small inflammatory nodules (phlyctens) occur at 
the junction of the conjunctiva and cornea (limbus). There is general 
conjunctival congestion, greatest in the neighbourhood of these nodules. The 
symptoms of conjunctivitis are often severe and photophobia intense. Unless 
treatment is instituted at once with success the nodules are accompanied by 
denudation of corneal epithelium in their neighbourhood, with the formation 
of corneal ulcers, which spread towards the centre of the cornea. These leave 
opacity, which is densest where the progress of the ulcerisarrested. Henceitis 
important that they should be checked before the centre of the cornea is 
reached or the sight may be seriously damaged. Even when the cornea is 
not involved the cases respond well to atropine. As soon as the conjuncti- 
vitis begins to subside yellow oxide of mercury ointment (1 per cent.) may be 
used with marked success ; at first, however, it is too irritating and must not 
be used. If a corneal ulcer has complicated the condition the continued use 
of yellow oxide of mercury after it has healed may reduce considerably the 
corneal scarring which has resulted. 

(2) Follicular conjunctivitis is the usual type of chronic inflammation found 
in this region from whatever cause. In the lower fornix are numbers of large 
translucent follicles set in the membrane almost like paving stones. In the 
upper fornix the follicles are much more scanty and often absent. There is 
no sign of corneal involvement, but the conjunctiva may be affected to such a 
degree that chemosis is present. These follicles are seen (a) as a chronic 
condition in debilitated persons who live under bad conditions of life; (6) as 
a subacute involvement, specially in the spring, due to irritation of the 
conjunctiva by pollen ; in this type the conjunctiva has a milky appearance ; 
(c) following the use of drugs (such as eserine in glaucoma) applied regularly 
to the conjunctiva over long periods, as treatment. 

Treatment. For the first variety the general conditions of life should be 
improved, and errors of drainage, and so on, corrected. “The second variety, 
spring catarrh, shows an eosinophilia in the conjunctival discharge. Frequent 
irrigation and painting the conjunctival surfaces repeatedly with astringent 
solutions of zinc or collosol argentum combined with adrenaline may cure the 
condition. In more severe cases applications of unscreened radium (5 mg. 
for five minutes) have been found effectual. In the third variety discontinuance 
of the drug is indicated, but this (as in the case of eserine) is sometimes 
difficult. It will be found that the eserine is less irritating if used in the 
alkaloid form dissolved in oil and not as the salt in aqueous solution. 

(8) Granular Conjunctiitis. Trachoma. From follicular conjunctivitis 
this condition must be distinguished carefully. Here the conjunctiva of the 
upper lid is chiefly and markedly affected and ptosis occurs. Before long the 
superficial layers of the upper portion of the cornea in contact with the 
inflamed conjunctiva become vascularised (pannus). Without treatment the 
condition spreads until the conjunctival membrane is destroyed and replaced 
by scar tissue. Vascularisation of the superficial corneal layers increases and 
infiltration of them may be so dense as to render the whole cornea almost 
opaque, the sight being gradually destroyed. The disease is common in Asia, 
especially amongst the Chinese, and in Egypt, where it is endemic. In England 
it is common amongst the Jews. Trachoma is an infectious condition, and 
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children so affected are segregated by the London County Ceuncil in Trachoma 
Schools. 

Treatment. Many drugs are used in the treatment of this disease. In the 
early acute stages frequent irrigation and painting of the conjunctive with 
silver nitrate (2 per cent.) may be resorted to, but much staining (argyrosis) 
results, and the silver nitrate as soon as possible should be replaced by solid 
copper sulphate (blue stone stick), which can be used indefinitely without 
staining. If there is serious corneal involvement the use of atropine is 
indicated. A final resource is treatment, under general anesthesia, of the 
conjunctival fornices by “ expression.”” The conjunctival sac having been 
thoroughly irrigated, the contents of the follicles are expressed with Grady’s 
forceps, and the raw conjunctival surfaces scrubbed with a tooth-brush soaked 
in 2 per cent. copper sulphate solution, or carbon dioxide snow may be rubbed 
into the expressed follicles. The eyes of the surgeon and his assistants are 
protected by goggles during the operation. Extreme care is taken to avoid a 
secondary infection of the conjunctival membrane afterwards. When the 
disease is apparently cured an application of the blue stone stick should be 
given once a month for at least twelve months after all sign of inflammation 
hasceased. After the disease has been cured a patient can easily be recognised 
as having had trachoma by the scarring of the palpebral conjunctival and 
corneal surfaces which remains and by his drooping lid. This is never seen 
after follicular conjunctivitis, however severe it may have been. 

Chronic Angular Conjunctivitis, due to the Morax Axenfeld bacillus, is 
best treated with lotion and drops containing zinc sulphate (gr. $ to the 
ounce). 

Parinaud’s Conjunctivitis is a chronic condition usually uniccular and seen 
in young adults. There is congestive conjunctival thickening associated with 
enlargement of the pre-auricular gland which softens and discharges through 
the skin. The condition is relieved by tuberculin injections combined with the 
usual irrigations. The cornea is not involved and the conjunctiva clears up 
slowly but satisfactorily without impairment of vision. 


Diseases of the Bulbar Conjunctiva. 


(a) Pterygium. A yellowish thickening of the conjunctiva occurs in the 
neighbourhood of the cornea (with its apex away from if) in the eyes of old 
people, especially those exposed to inclement weather conditions (pingue- 
culum). It first appears on the nasal side of the cornea, and extends towards 
the inner canthus. Should the pingueculum increase in size, Bowman’s 
membrane in its neighbourhood degenerates and the conjunctival thickening 
spreads and invades the cornea, covering the denuded part and sometimes 
advancing into the pupillary area (true pterygium). 

When a fold of chemotic conjunctiva becomes adherent at its apex to the 
base of a corneal ulcer a condition of false pterygiwm is produced, in which 
a fine probe can be passed under the fold. This is never possible in the true 
variety, in which the conjunctiva is adherent to the underlying sclera and 
cornea for its whole extent, although the margin of the fold may overlap the 
adherent portion. It is to be noticed that a pterygium is distinguished from 
@ pingueculum by its invasion of the cornea. 

Treatment of a pterygium consists in not interfering unless the pupillary 
area is invaded, when it must be excised. The advancing point may be 
touched with the cautery and the main part dissected up from the cornea as 


superficially as possible, continuing the dissection to a fair distance beyond 
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the corneal margin. The bare scleral surface should then be covered with 
conjunctival flaps drawn in from its margin, while the corneal surface will 
heal with considerable opacity. Hence little is gained by removing a 
pterygium to improve the appearance of the eye. 

(b) Subconjunctival Heemorrhage may be spontaneous or traumatic. The 
former variety occurs usually in persons past middle life, but may be seen 
even in children. It follows violent exertion (sneezing or coughing). In 
whooping cough it may be bilateral and multiple. Its occurrence suggests a 
high blood pressure and brittle arteries, but is often of very little significance, 
and too much attention and stress should not be laid upon it. Of the latter 
type, that due to indirect violence is of great interest tothe surgeon. Fracture 
of the base of the skull sometimes occurs without providing any very definite 
evidence of its presence. Especially is this the case in young children. 
Within a few days after a severe fall a curious subconjunctival hemorrhage 
may appear unaccompanied by any ecchymosis of the lids. The hemorrhage 
has the following characteristics: It is ‘flame-shaped,” with its apex 
towards the cornea. It is impossible to reach the base of the hemorrhage, 
which disappears behind the outer canthus. The outer side of the cornea is 
always the one on which the hemorrhage appears, and it is practically always 
on the bulbar conjunctiva only. If the lid is affected the hemorrhage is visible 
only when it is everted, as the blood comes forward into the orbit from the 
site of fracture in the neighbourhood of the sella turcica and lies between the 
conjunctiva and palpebral fascia which always prevents the effusion of blood 
from being visible externally. Flame-shaped bulbar subconjunctival hemor- 
rhage is, therefore, a diagnostic sign of obscure fracture of the base of the 
skull. It may be noticed here that a fractured vault will produce ecchymosis 
of the external surfaces of the lids, the occurrence of subconjunctival hemor- 
rhage being prevented by the palpebral fascia. Subconjunctival hemorrhage 
due to direct violence may occupy any position, and is almost always 
accompanied by discoloration and swelling of the lids. All varieties take 
from three to six weeks to subside, and no treatment (unless applied in the 
absolutely initial stages, when the effusion of the blood may be checked 
by ice-cold pads) is of any value in hastening its absorption. (See also 
Chapter IT.) 


DISEASES OF THE CORNEA 


The cornea is set in the scleral coat of the eye like an inverted watch-glass 
(the more opaque scleral tissue encroaching upon it superficially) and consists 
developmentally of three layers :— 

(a) Bowman’s membrane, a specialised part of the conjunctiva which is 
continued over the anterior surface. 

(b) The substantia propria of the cornea itself, which is formed of specialised 
acleral tissue. 

(c) Descemet’s membrane, a specialised part of the uveal tract, which is 
continuous from the iris over the back of the cornea, and thus forms its deepest 
portion. 

The effects of trauma and inflammation upon those three layers of the 
cornea give rise to six corneal conditions seen in ophthalmic practice. 

(A) Superficial: Bowman’s membrane (new veasels of the conjunctival 
type). 

1, Trauma: Foreign bodies and wounds. 
2. Inflammation : Corneal ulcer. 


INJURIES OF THE CORNEA 245 


(B) Substantia propria (new vessels of the scleral type). 
3. Trauma: “ Bloodstaining of the cornea.” 
4. Inflammation : Interstitial keratitis. (Syphilis, tuberculosis, sepsis.) 

(C) Deep: Descemet’s membrane (avascular ; condition symptomatic and 
not inflammatory). 

5. Trauma : Striate keratitis. 
6. Inflammation: Keratitis punctata. 

Injuries and Foreign Bodies. These affect chiefly Bowman’s membrane. 
Trauma is inflicted by the presence of foreign bodies, or the cornea may be 
wounded by a direct blow. 

(a) Foreign Bodies. The presence of a foreign body upon the cornea is 
best detected by examination with the lens and loupe. After irrigating the 
conjunctival sac, its removal is carried out under cocaine by means of a 
“spud.” The patient should be seated with his head supported, and the 
surgeon should stand behind him. The lids are best retracted with the first 
and second fingers of the surgeon’s left hand resting actually upon the 
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Fra. 88. Bloodstaining of the cornea, following a blow from a blunt object. 
This was preceded by a hyphema. The mydriasis shown is traumatic and 
not due to drugs. Draurng by T. Hamblin Ltd. 


cocainised bulbar conjunctiva. The foreign body is removed by gentle 
‘* to-and-fro ’”’ movements of the spud ; if it is metallic or has been present 
some time, staining will be produced around it by leucocytic phagocytosis, 
and as much of this must be removed as possible. The work can be facili- 
tated greatly by wearing a binocular loupe and focussing light upon the area 
of operation with the 13 D. lens. No patient should leave the hospital after 
removal of a foreign body, which has resulted in corneal abrasion, without 
having his visual acuity recorded or, if under cocaine, without wearing a pad 
and bandage. 

(6) Wounds. A corneal wound may be perforating or non-perforating. 

1. Non-perforating wounds may be superficial abrasions, so slight as to 
be difficult to detect, or so severe as to damage the underlying structures, 
giving rise to hemorrhage from the iris into the anterior chamber (hyphema), 
dislocation or destruction of the lens, or detachment of the retina. 

A very slight corneal abrasion, though causing considerable discomfort, may 
be almost invisible until stained by the instillation of fluorescein (1 per cent.). 

Non-perforating corneal injuries accompanied by hyphema may result 
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in an interesting condition known as ‘‘ bloodstaining of the cornea.” Here, 
although the superficial corneal layers are intact, the deeply-placed Descemet’s 
membrane may be ruptured, allowing the blood in the anterior chamber to 
infiltrate the corneal lamelle and give rise to an appearance very closely 
resembling a lens dislocated into the anterior chamber. The condition clears 
up rapidly and completely. 

2. Perforating injuries of the cornea are complicated :— 

(a) By the injury or infection of deeper structures and their prolapse 
through the wound. 

(6) By sympathetic ophthalmia, which results from injuries which involve 
the limbus (the area of junction of the cornea and sclera) and the 
underlying ciliary body (known as the “ danger area ”’). 

In this condition an tredocyclitzs is set up in the injured eye, usually between 
the fourth and tenth day after the injury, accompanied by a plastic exudate 
into the anterior chamber and the usual signs, especially the formation of a 
keratitis punctata, which are referred to under diseases of the uveal tract. 
The onset of sympathetic inflammation in the sound eye is preceded by a 
stage of irritation, during which the sympathising eye shows some photo- 
phobia and lacrimation and flushes on examination. During this stage the 
spots of keratitis punctata, though not visible by ordinary clinical methods, 
have been detected by the slit lamp. 

The onset of sympathetic trritation in the sound eye is the signal for the 
immediate removal of the injured one. If this is done the irritation, in the 
vast majority of cases, does not proceed to inflammation. 

If iridocyclitis, as evidenced by the clinical manifestation of keratitis 
punctata, has already started in the sympathising eye, the injured one must 
not be removed. It may be ultimately the better eye of the two. 

The causal agent in sympathetic ophthalmia is unknown, but two facts are 
of interest: (a) If a differential blood count is done an eosinophilia is found. 
(b) Injections of salvarsan have been found to have some partial curative 
effect upon the condition. It must not be thought, however, that syphilis 
isin any way the cause. (See removal of an injured eye, p. 292.) 


? 


Inflammations. 


(A) Superficial Keratitis. A corneal ulcer results from an infected abra- 
sion. A chronic septic condition of the lacrimal sac predisposes to such a 
condition. Corneal abrasions are of relatively frequent occurrence, and hence 
the importance of removing an infected lacrimal sac is great. When an 
ulcer develops the cornea becomes vascularised, new vessels being developed 
in a normally avascular structure to remove dead material and provide for 
the repair of the denuded area. Bowman’s membrane being a specialised 
part of the conjunctiva, the new vessels are of the conjunctival type. A 
leash of vessels grows inwards towards the centre of infection, having sinuous 
courses and tree-like branching—quite different from that seen in inflammation 
of the substantia propria. As the ulcer extends more deeply into the cornea, 
leucocytes are attracted by chemiotaxis into the anterior chamber in in- 
creasing numbers until they begin to collect at the lower part of it (hypopyon). 
This collection is not pus, as culture of the fluid found in hypopyon proves 
it to be sterile. If the ulcer continues to spread more deeply the membrane 
of Descemet begins to be involved. The weakened cornea now begins to 
yield before the intraocular tension, and Descemet’s membrane, being 
tougher than the layers more superficial to it, may bulge out of the floor of 
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the ulcer, giving the appearance of a black bubble in this situation (Descemeto- 
cele). The anterior chamber is now embarrassed with inflammatory exudate 
from the ulcer, and drainage from it along the canal of Schlem may be further 
hampered by the occurrence of iritis, leading to a rise of intraocular tension 
(secondary glaucoma), which aggravates the Descemetocele and results in 
perforation. This fina] stage is often unexpectedly followed by improvement 
due to the reduced intraocular tension and consequent improvement in 
the corneal circulation. Eyes which have been saved after perforation of 
a corneal ulcer often show a small white patch upon the anterior surface of 
the lens (anterior polar cataract), which had been brought into contact with 
the floor of the ulcer by the escape of aqueous and had formed part of it 
till the anterior chamber reformed. After the ulcer has healed, the corneal 
scarring which results from it is often very dense (leucoma), which seriously 
interferes with vision, but even if this is not so, an irregular astigmatism is 
often produced which it is impossible to correct with Glasses, yet has a marked 
effect in lowering visual acuity. 

The treatment of a corneal ulcer consists in providing frequent irrigation of 
the conjunctival sac, and possibly sterilising it as far as possible by painting 
the conjunctival surfaces of the lids with silver preparations. The pupil should 
be kept dilated with atropine so as to immobilise it in as safe a position as 
possible, keep it from contact with the deep parts of the cornea, and prevent 
a prolapse should the ulcer perforate. The eye should be kept covered with 
a pad and bandage. If the ulcer continues to spread, it may be carbolised. 
The lids are retracted with a speculum, the surface of the eyeball cocained, 
and conjunctival secretion dried with blotting paper. The surface of the 
ulcer is then touched with a pointed match stick dipped in carbolic acid 
(10 parts in 11) or absolute alcohol, special attention being paid to any over- 
hanging edges which may be present. This procedure may be repeated if 
there is a temporary improvement in the progress of the condition, and may 
succeed eventually. Should this fail and the ulcer continue to spread, with 
the formation of a Descemetocele, the good results of perforation may be 
anticipated. 

Saemische’s section. This operation is carried out to save the eye at the 
expense of the sight perhaps. An incision is made horizontally across the 
cornea opening up the anterior chamber, and beginning and ending, if possible, 
in healthy corneal tissue. The lens must not be wounded during the operation, 
but prolapse of the iris cannot be avoided. It will become entangled in the 
wound, and its presence there may help in the vascularisation of the poorly 
nourished cornea, and so promote healing of the ulcer. 

Raised intraocular tension in the case of a progressing cornea ulcer 
should lead to the substitution of an ointment of eserine and iodoform for 
the atropine for the following reasons: The ulcer in this way may be 
disinfected, and the intraocular tension lowered. Contracting the pupil 
will bring the iris into contact with the deep corneal surface in case of a 
perforation, and the adherence there of this vascular structure may increase 
the nutrition of that part of the base of the ulcer which is farthest from its 
blood supply. 

(B) Interstitial Keratitis. Inflammation of the substantia propria of the 
cornea results from Syphilis or Chronic Sepsis, and has been said on occasion 
to be due to Tuberculosis. Of these causes the first is by far the most common. 
Interstitial keratitis occurs as one of the manifestations of inherited syphilis, 
and is much commoner in girls than in boys (9 to 1). It usually occurs 
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between the ages of five and fifteen years, and one eye having been attacked, 
the other is almost sure to be similarly affected sooner or later. 

An attack of the disease lasts from four to six months, and consists of a 
panophthalmitis, all three coats of the eyeball being involved. The inflamed 
cornea usually obscures the presence of more deep-seated lesions, but in the 
early stages it may be possible to observe an accompanying iridocyclitis and 
choroido-retinitis. The cornea is invaded by new vessels of quite a different 
type from those seen in corneal ulcer. The vascularisation is of the scleral type, 
the vessels being very fine and closely set in parallel lines. The branches, 
coming off at an acute angle, proceed in the same direction as the parent 
stem from the whole corneal circumference to its central point. Peripherally, 
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Fia. 89. To illustrate diseases of the cornea. 


in the upper part of the cornea a crescentic patch is usually found where the 
vascularisation is so intense that the cornea becomes salmon-coloured (salmon 
patch). The translucency of the cornea is lost as the result of the vascularisa- 
tion and inflammatory infiltration, so that no view of the anterior chamber is 
obtainable, and the reaction of the corneal tissues may be great enough to 
result in an intracorneal abscess. Such an abscess, however, is commoner 
in interstitial keratitis resulting from chronic sepsis. As the inflammation 
subsides the infiltrated cornea begins to clear, but opacity remains in the 
centre of the cornea (the part furthest from the blood supply) until the last, 
and is never quite removed from this area, with the result that interstitial 
keratitis has in the majority of cases a distinct tendency to reduce the acuity 
of vision; taking a series of cases, the average visual acuity after an 
attack is 6/24ths. 
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Treatment consists in protection of the eyes from the light so as to reduce 
lacrimation and photophobia, and bathing them with hot lotion to reduce the 
pain of ocular congestion. Owing to the accompanying iridocyclitis, the pupils 
always should be dilated at the commencement of the attack. Antisyphilitic 
remedies should be applied, especially intravenous bismuth salvarsan. It has 
been thought that paracentesis of the anterior chamber at the time that sal- 
varsan is injected may help by removing inflammatory products and assisting 
the secretion of salvarsan from the ciliary body along with the new supply of 
aqueous, but the matter is still sub judice. As interstitial keratitis is a painful 
and protracted disease, during which the patient may be almost blind, every 
care must be taken to maintain general nutrition, which is apt to fail under the 
ordeal. 

Interstitial keratitis complicating chronic sepsis presents a different 
clinical picture to that occurring as a manifestation of inherited syphilis. 
The keratitis is localised and unilateral, a corneal abscess is liable to be present, 
and corneal staphyloma may add to the gravity of the condition. Panoph- 
thalmitis is not as a rule seen. Discovery and removal of the source of sepsis 
(e.g., pyorrhcea alveolaris) will produce rapid improvement, but without 
this the eye tends to become seriously injured, and may be lost. Treatment 
along the usual lines by hot bathing, atropine and a pad and bandage must 
be carried out together with evacuation of the corneal abscess. If a corneal 
staphyloma appears, eserine should be used in place of atropine. 

(C) Deep Keratitis. This condition affecting Descemet’s membrane is 
symptomatic of inflammation or injury rather than the reaction of the cornea 
to infection, and to that extent isa misnomer. Two types may be mentioned, 
one associated with trauma and the other with inflammation. 

_ (a) Striate keratitis is most often seen after operations requiring a corneal 
incision, such as the extraction of a senile cataract. In the delivery of a 
large crystalline lens through a corneal incision which is perhaps too small 
the cornea is somewhat distorted, and Descemet’s membrane is thrown into 
a series of folds. These folds, invisible at first, are raised into prominence 
by the adherence to them of inflammatory exudate thrown out by a ciliary 
body suffering from slight traumatic cyclitis. An appearance is presented of 
a series of parallel white lines, deep in the cornea, which tend to disappear as 
the original injury becomes more remote and the cyclitis subsides. 

(b) Keratitis Punctata, This condition is symptomatic of inflammation of 
the ciliary body. When this structure becomes inflamed it secretes abnormal 
aqueous into the anterior chamber, in which are leucocytes and pigment 
cells thrown off by the ciliary body, forming part of the uveal tract to which 
Descemet’s membrane morphologically belongs, and it is thought that this 
membrane takes part in a cyclitis in so far as to become denuded of its 
epithelium to some extent. To these denuded spots leucocytes and pigment 
cells circulating in the anterior chamber adhere, and on the back of the cornea, 
in cases of cyclitis, are seen a series of small white, dot-like deposits, some 
being so small as hardly to be visible on oblique illumination with the lens 
and loupe, while others are so large as to be termed “ mutton-fat deposits.” 
These occupy the lower quadrant of the corneal disc, the smaller spots being 
nearer the centre of the cornea, and the larger in relation with its lower 
margin. Occasionally Descemet’s membrane is also thrown into folds which, 
being rendered visible by exudate adhering to them, give rise to a striated 


appearance. a 
Keratitis, iritis and cyclitis give rise to circumcorneal injection of the 
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eyeball. The four anterior ciliary arteries are branches of the vessels to the 
recti muscles, appearing from under their tendons. These arteries pierce 
the sclera just behind its junction with the cornea and, by anastomosis with 
each other and the terminal branches of the long ciliary arteries, form a 
vascular ring which supplies the ciliary body and iris. Posteriorly blood 
circulates between this ring and the terminal branches of the short ciliary 
arteries, which pierce the sclera around the entrance of the optic nerve to 
supply the choroid coat of the eyeball (see p. 256). 

Evidence of old keratitis or cyclitis is present for a very long time after 
inflammation has subsided and may be obtained by examining for corneal 
vascularisation and keratitis punctata (K.P.). 

Bowman’s membrane is morphologically conjunctival in origin, and new 
vessels formed as a result of ulcerative keratitis or in the ‘“‘ pannus” 
accompanying granular conjunctivitis are of the conjunctival type, whereas 
the substantia propria, being of scleral origin, shows vessels of the scleral 
type. 

The spots of keratitis punctata symptomatic of cyclitis also may be 
present after a long interval, though altered in two ways. They may become 
so faint as to deserve the name of “ ghosts,” or their whitish appearance due 
to the leucocytes thrown out by the inflamed ciliary body may be altered by 
the removal of the leucocytes and the spots of the deposit may become 
black, the pigment cells which accompanied the leucocytes being at length 
rendered visible. 

These vestiges of old inflammation may be looked for by oblique illumina- 
tion of the cornea with the lens and loupe, or with the ophthalmoscope by the 
direct method with a plus 20 D. lens before the surgeon’s eye. The depth of 
any structure in the cornea is best examined by means of a binocular loupe ; 
as stereoscopic vision renders this easier to determine. Vestiges of central 
corneal opacities and infiltration with vessels of the scleral type are so 
permanent after interstitial keratitis that a search for them may repay the 
surgeon in cases of obscure disease elsewhere in the body. Finding them 
makes the diagnosis of inherited syphilis practically certain. 

Herpes Ophthalmicus. Inflammation of the ophthalmic division of the Vth 
cranial nerve may give rise in its early stage to difficulties in diagnosis between 
this and acute glaucoma. As the condition develops corneal lesions may 
occur breaking down and becoming ulcerated. They heal with considerable 
difficulty and tend to relapse on account of the corneal anesthesia which 
persists. Sometimes iridocyclitis and raised intraocular tension occurs. The 
distress caused seems to vary with age, while elderly patients—the usual 
sufferers—may be in very great pain, one case, a child of four years, was in 
scarcely any discomfort. The association of the condition with epidemics of 
chicken pox should be remembered. Treatment consists of calamine lotion to 
the affected area, Leeches and heat will relieve pain, while appropriate treat- 
ment will be directed to corneal ulceration and possible iridocyclitis and rise 
of intraocular tension. 

A recurrence of pain in the affected area may be expected with the return 
of cold weather. 


DISEASES OF THE SCLERA 


Scleritis of the eyeball is not often seen. Pain on pressure on the eye 
accompanies congestion of the scleral vessels, disposed in a close network. 
A reddish purple patch appears over the sclera from which the blood cannot 
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be expressed by pressure through the lid. If the inflammation is superficial 
the patch is slightly raised above the general surface, from cdema of the 
scleral tissue. Superficial inflammation commonly occurs near the corneo- 
scleral junction (episcleritis). Scleritis may be traumatic or inflammatory. 
The former variety results from a foreign body which may be retained, 
while the latter may be acute or chronic according to the exciting cause which 
is carried to the sclera by the blood stream. 

The condition lasts as a rule for long periods and atrophy of the sclerotic 
coat is apt to intervene, showing itself by the formation of an area in which 
the sclera gives way before the intraocular tension (staphyloma) or in which 
the dark choroid can be more easily seen than elsewhere through the abnor- 
mally thin overlying coat. 

Treatment consists in alleviating the symptoms and discovering and remov- 
ing the cause. Pain and redness are met by atropine and hot bathing and by 
keeping the eyecovered. Continuous dry heat or a leech may assist with the 
pain, which may be great from the distension of the tense scleral lamelle 
with inflammatory products. In the more chronic type inflammation (here 
as in the cornea and uveal tract) may be treated by increasing the tissue 
reaction to infection by repeated instillation of dionine (2 %—4%) into 
the conjunctival sac, producing a temporary chemosis, increase of leucocytic 
activity, and gradual improvement, The cause is to be sought in unhealthy 
conditions of the gastro-intestinal, respiratory, and urogenital tracts. Chronic 
alcoholism sometimes gives rise to episcleritis, which is then a manifestation 
of “subinfection.” The causes of these chronic inflammatory conditions are 
more easily sought than found. 


THE UVEAL TRACT 


This tract forms the middle coat of the eyeball and is complete, consisting 
of the iris, ciliary body and choroid. It is continued forwards from the 
iris over the back of the cornea as Descemet’s membrane, which takes part in 
lesions of the tract. The functions of this coat are to provide for the nutrition 
of the structures of the globe, to supply the power for the intraocular mecha- 
nisms of accommodation and pupil reaction, and to produce the aqueous 
which fills the anterior chamber. The arterial supply of the uveal tract has 
previously been described (see p. 246). Venous blood leaves the eye by two 
routes. The chief choroidal veins lie external to the arteries (except the long 
ciliary arteries), are disposed in curves (vene vorticose), and collected into four 
or five principal trunks which pierce the sclera halfway between the corneal 
margin and entrance of the optic nerve passing into the superior and inferior 
ophthalmic veins. By this route most of the blood from the iris and ciliary 
body, as well as that from the choroid, leaves the eye. Blood also can pass 
by the anterior ciliary veins, which collect it from the ciliary muscle and run 
with the corresponding arteries to join the vessels of the recti. These veins 
are intimately connected with the circulation through the canal of Schlemm 
in the angle of the anterior chamber, and become distended in glaucoma. 

The Iris. This structure forms a muscular curtain, the size of the aperture 
in which can be controlled. It is plentifully supplied with blood from two 
concentric arterial circles, with radial anastomoses running between them, 
and consists of two layers :—the anterior, of two sets of muscle fibres, the 
circular ones (constrictor pupille) supplied by the third nerve and the radial 
(dilator pupille#) by the cervical sympathetic ; the posterior, made up of a 
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pigment epithelium derived morphologically from the retina, which gives the 
iris its colour. 

Lesions of the iris may be congenital, traumatic, neoplastic or inflam- 
matory, and will be considered under these heads :— 

(A) Congenital. Coloboma of the Iris. Embryologically the eyes develop 
as a pair of hollow protrusions from the forebrain. These protrusions become 
pitted so as to form cups, and finally are folded so as to enclose the central 
retinal artery. Failure of the edges of the cleft so formed to unite efficiently 
produces a gap in the retinal and uveal coats which may be complete or 
partial, and occupies the lower and inner part of the eyeball. Occasionally 
total congenital absence of the iris (aniridia) is seen. Congenital malforma- 
tions are often multiple and frequently inherited. If such a gap is present 
in the iris other congenital irregularities should be looked for. 

Persistence of the Pupillary Membrane. The layer of mesoderm in which 
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the iris is developed originally formed a continuous sheet in front of the lens, 
and occupied the anterior chamber and the pupil gap. This membrane 
contained vessels which were branches of the inner vascular circle of the 
iris. Errors of growth may take place in two directions. The membrane 
may be absorbed, while vestiges of its vessels may remain as a series of white 
strands springing from the inner vascular circle of the iris (not from its edge) 
and being either attached to the anterior lens capsule or united together in a 
knot which floats loosely in the anterior chamber. The vessels, on the other 
hand, may be normally removed, while the membrane itself persists as an 
area of fine, often pigmented opacities seen in the centre of the anterior 
surface of the lens. 

(B) Traumatec. (1) Prolapse of Iris. In perforation of the cornea, 
escape of aqueous may cause the iris to prolapse through the wound. In 
such a condition the iris prolapse must be drawn further out of the wound 
with iris forceps and cut off through healthy tissue with iris scissors; the 
edges of the traumatic coloboma thus formed will spring back within the 
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eye, being replaced out of contact with the wound and without being 
folded upon themselves, by the iris repositor. The pupil should be kept 
dilated with atropine, and the eye bandaged until the anterior chamber has 
reformed. 

(2) The iris may be injured by direct blows upon the eyeball, a few of the 
circular muscle fibres being torn, rendering the pupil of the injured eye 
permanently larger and more inactive than that of the other (Traumatic 
Mydriasis). Under these circumstances minute tears can be seen at some 
point along the free edge of the iris (see Fig. 88). 

(3) The iris may be torn from its attachment to the ciliary body peripherally 
where it is thinnest (Iridodialysis). By oblique illumination a black crescentic 
area may be seen at a point at its periphery with corresponding irregularity 
of the free edge. Light may be projected by the ophthalmoscope mirror 
through the dark crescent and a red reflex obtained. 

Laceration of the iris is usually accompanied by effusion of blood in the 
anterior chamber (Hypheema). 

(4) Cysts in the Anterior Chamber result from trauma. They may be due 
to the proliferation of epithelium carried in by a perforating instrument or 
may grow from the iris after the injury. Many contain foreign bodies, such 
as a piece of metal or an eyelash. The history of injury is sometimes vague, 
so that the conditions closely resemble those due to neoplasm, but the find- 
ing. of evidence pointing to inflammation, such as synechis, or floating 
vitreous opacities, is in favour of trauma as against neoplasm. 

(C) Neoplasms of the Iris. The pigmentation of the iris is often disposed 
in patches, some parts being much darker than others. Sometimes a dark 
spot (mole) is to be seen in the iris, but this is found on careful examination 
not to be raised above the general level of the surface. If the spot ts found 
raised above the level of the trig @ neoplasm is almost certainly present. It 
should be removed by iridectomy with the piece of iris from which it grows 
and submitted to microscopy. The structure of such a growth may be that 
of a melanotic sarcoma. It is often extremely malignant, spreading by the 
blood stream and forming metastases in the skin and internal organs. The 
amount of pigment in the secondary growths is variable, but it may be 
very large indeed as compared with the primary one. It may be worth 
mentioning here that in the diagnosis of obscure swellings in the upper abdo- 
men, that of secondary metastasis in the liver, spleen or kidney should be 
considered and two sites of primary growth always examined—the eye and 
the testicles. The eye may have been removed, and a good glass one may, in 
the stress of examination, evade observation, while the absence of a testicle 
may be concealed unobtrusively by a blanket. The course and symptoms 
of undiagnosed intraocular growth are further considered under causes of 
glaucoma (see p. 269). . 

(D) Inflammatory. Iritis results from a bloodborne infection originating 
in the gastro-intestinal, respiratory, or urogenital tracts, or may complicate 
diabetes or nephritis. It is characterised by pain, photophobia, circumcorneal 
injection and effusion of inflammatory products into the anterior chamber, 
leading to the adhesion of the iris to neighbouring structures and predisposing 
to secondary glaucoma. In acute iritis symptoms must be treated. The 
inflamed iris is put at rest by atropine, which dilates the pupil and prevents 
adhesion of its free edge to the anterior surface of the lens. Hot bathing 
must be instituted for the congested iris vessels, which may be further relieved 
and pain reduced by the application of leeches. The diet should be fluid and 
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the bowels adequately opened by purging If one eye only is affected, a pad 
and bandage should be applied. 

In chronic iritis the cause is most important. The history of the patient 
must be inquired into, his teeth, nasal sinuses, gastro-intestinal and uro- 
genital tracts investigated, the urine examined and the Wassermann blood 
test done. Until a cause has been found the patient is not safe, Iritis tends 
to be recurrent, the acuity of vision is often reduced by each attack, and 
secondary glaucoma may supervene at any time. 

Synechie—Iris adhesions—may occur anteriorly to the cornea or posteriorly 
to the lens. They may be peripheral, at the angle of the anterior chamber, 
obstructing drainage through the canal of Schlem, or central, of the free edge 
of the iris to the anterior surface of the lens, hampering its movements. 
Seclusion of the pupil results from a total posterior ring synechia, the whole 
circumference of the free iris margin becoming adherent to the lens. This 
must be distinguished from occlusion of the pupil when it is blocked by 
inflammatory exudates poured out into the anterior chamber. Total posterior 
ring synechia results in the iris being ballooned forward by the imprisoned 
secretion of the ciliary body (71s Bombé), and will result in secondary glaucoma 
unless relieved. Such a condition will not occur if atropine has been efficiently 
used in the early stages of the attack. 

Iritis, whatever the cause, will present the symptoms and complications 
outlined above and require similar treatment, but the various types present 
certain clinical differences. 

(a) Gonorrhoeal iritis is of an unusually severe kind, and is accompanied 
by a gelatinous exudate into the anterior chamber, which may cohere to such 
an extent as to resemble a lens dislocated into this situation. The pupil is 
frequently occluded and sight materially impaired, while seclusion and iris 
bombé are frequently seen. 

(6) Syphilitic iritis occurs at two stages of the disease. As a secondary 
manifestation it resembles acute iritis of the ordinary type, and is accom- 
panied by a generalised rash, joint effusions, sore throat, and a considerable 
amount of general malaise. In every case of acute iritis with which he is 
suddenly presented, the possibility of a genital infection aud the presence of a 
rash should occur to the surgeon. Not to make such an obvious deduction 
is embarrassing. Syphilitic iritis also occurs in the third, or gummatous, 
stage of the disease, and, with T'uberculous Iritis, presents itself as a nodular 
iritis, having a chronic course. The nodules are avascular as compared 
with the iris from which they spring, and are generally multiple, two or three 
being present. It can be noted here that iritis accompanied by arthritis has, 
in recent years, complicated cases of bacillary dysentery. 

The Ciliary Body, situated behind and external to the iris, is disposed in a 
cing around the eyeball from the corneoscleral margin to a point anterior 
to the equator of the globe. Anteriorly con- 
tinuous with the iris and posteriorly with the 
choroid, it is in relation externally with the sclera, 
while it is covered by & pigment layer morpho- 
logically derived from the retina. The free anasto- 
mosis of the uveal arteries and veins already has 
been described. The ciliary body consists of 
two parts, the ciliary muscle and the ciliary pro- 
cesses. The ciliary muscle occupies the outer part, 
and has a fixed point anteriorly near the cor- 





THE CILIARY BODY 255 


neoscleral junction from which the fibres are directed backwards and inwards 
and are connected to the bottom of a series of grooves between the ciliary 
processes. Upon the grooves themselves are placed the glands which secrete 
the aqueous, while from the tips of the ciliary processes arise the suspensory 
ligaments of the lens. When the ciliary muscle contracts, the whole ciliary 
ring is drawn forwards and occupies a smaller cireumference of the globe. 
The suspensory ligaments are thue relaxed and the lens surfaces rendered 
more convex by the natural elasticity of that body. This elasticity is diminished 
with advancing years by the development of sclerosis of the lens, and hence 
the amplitude of accommodation fails. 

Cyclitis. Inflammation of the ciliary body, the result of injury or infection, 
seldom affects this structure alone A tissue reaction is also seen in the iris 
and in Descemet’s membrane accompanied by changes in the aqueous and 
vitreous, evidenced by the 
gradual development of syne- 
chie, the appearance of kera- 
titis punctata (K.P.) upon the 
cornea, and the formation of 
a cloud of very fine opacities, 
floating in the vitreous, in- 
dicating that this body is no 
longer jellylike, but has been 
rendered fluid. In “ quiet 
cyclitis ’’ the K.P. are occa- 
sionally few in number and 
very small, and to be found 
only by very careful examina- 
tion by good oblique focal 
illumination with the lens and 
loupe. This type of cyclitis 
often evades observation, the 
first hint that anything is Fia.92. <A case of Iridocyclitis in which all tests 
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tween the iris and cornea, 
obstructing drainage through the canal of Schlem. 

1. Traumatic cyclitis, following perforating injuries in the ‘‘ danger area,” 
with the attendant risks of ‘“‘Sympathetic Ophthalmia,” has been described 
under injuries of the cornea (see p. 245). 

2. Purulent cyclitis results from direct infection from a perforating injury 
or metastatic inflammation carried by the blood stream in cases of pymia. 
The eye becomes blind from effusion of septic exudates into the aqueous and 
vitreous, and from secondary rise of intraocular tension. In the early stages 
a green reflex replaces the usual black appearance seen on looking into the 
pupil by ordinary daylight. In the metastatic variety the patient is often 
so ill, and dies so soon from his associated condition, that nothing need be 
done. In the purulent cyclitis, or Panophthalmitis, of direct infection, the 
eye must be removed. Care must be exercised or this will result in meningitis 
by infection along the lymph paths of the stump of the optic nerve and orbit. 
In younger patients the potential spaces between the arachnoid and dural 
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sheaths of the optic nerve may be real ones, communicating with the corre- 
sponding intracranial spaces, and, infection thus finding a direct channel along 
which to pass, meningitis may ensue. Hence, in these cases, the scleral coat 
is left in attachment to the optic nerve, but is eviscerated. It may be 
opened by a crucial incision or by removal of the anterior portion of the globe 
of the eye, and the remaining contents removed by very gently scraping the 
interior of the scleral cavity. When inflammation has entirely subsided 
the remnant of sclera may be removed from the optic nerve and the back 
of the orbit covered in by flaps of conjunctiva in the usual way. 

The cause of cyclitis may be quite clear, as in the traumatic and puru- 
lent varieties, or extremely obscure. It may only reveal itself after a 
careful search of all the possible sources of infection, or the cyclitis may 
subside as the result of treatment without discovery of the exciting cause. 
These latter cases are often recurrent and frequently lead to the complication 
of secondary glaucoma with loss of sight. 

The treatment consists in discovery and removal of the cause. Locally, 
hot bathing should be employed and the pupil kept dilated with atropine. 
Intestinal antiseptics and aperients will generally assist in the elimination 
of toxins. A careful watch should be kept on cases of cyclitis to recognise 
complications at the earliest possible moment. 

Sarcoma of the ciliary body, of the melanotic variety, may occur, and 
appears as a low elevation in this region, often visible when the pupil is dilated. 

The Choroid Coat of the eyeball consists of a vascular network, of which 
the smallest meshes (choriocapillaries) lie internally towards the outer layers 
of the retina which are nourished by them. The free communication of the 
arteries and veins has already been noted. Externally lies the sclera. 

The choroidal coat may be affected by injury or inflammation. In cases 
of albinism, in which the retinal pigment is defective, the larger choroidal 
vessels can be seen quite plainly, and a similar condition may be present in 
myopia, especially in children. 

Choroidal Injuries. Blows upon the eye may cause rupture of the choroid 
without damage to the overlying sclera. This rupture can be seen clearly 
with the ophthalmoscope, appearing as a narrow white dne, which tends to be 
concentric with the disc and to pass for a long distance across the fundus. 
At one end the split may divide into branches, gradually fading away into 
the surrounding tissues. Along the course of the tear, white because the 
sclerotic coat shows through a gap in the choroid, may be found a variable 
amount of pigment indicating that some choroiditis has occurred at the site of 
the injury. If the tear crosses the fundus in the region of the macula, very 
marked reduction in the acuity of vision would be expected to result, but 
choroidal injuries may take place in the periphery of the fundus and yet be 
complicated by this untoward result. After the perforating bullet injuries 
of the war a state of affairs was seen so frequently as to be looked upon as 
typical in such cases. The scleral coat of the eye, grazed by the passage of a 
bullet through the orbit, was not perforated, but so severely bruised as to 
produce a considerable effect upon the choroid and retina as well. This 
was shown by: (1) An area at some point, often at the extreme periphery of 
the fundus, corresponding to an entrance or exit wound, where a variable 
amount of radiating tears, new fibrous tissue and choroidal pigmentation 
indicated the site of the injury (sometimes a foreign body could be located as 
well). (2) A macular region which showed slight (‘‘ concussion ’’) changes— 
alteration of colour and a little pigmentation. Apart from these two lesions 


CHOROIDITIS 257 


the fundus was normal and the media clear. Yet the vision was reduced to 
perception of light, the reduced visual acuity being out of all proportion to 
the visible severity of the macular changes. 

Choroiditis. From “ active choroiditis”’ must be separated carefully the 
evidence, which is frequently to be seen in eyes which are no longer inflamed, 
of choroiditis having occurred at some previous time. 

Inflammation in the choroidal coat of the eye is evidenced by redness, 
swelling, heat, pain and loss of function, although the increase of heat is 
difficult to demonstrate clinically. Redness is of the circumcorneal type and 
is not so marked as in those cases where the anterior part of the uveal tract 
is involved. Swelling is obvious upon ophthalmoscopic examination by the 
details in some portion of the fundus being obscured. The retina frequently 
takes part in the tissue reaction to infection, and it will be found that the 
course of the retinal vessels becomes “‘ hazy,” and that they disappear into 
an area of “ cloudy swelling ” which may, in favourable cases, be made out 
to be considerably “‘ forward ”’ in the vitreous, and be more clearly seen by 
putting up a plus lens between the observer’s eye and the ophthalmoscope 
mirror. In such a case the patient may be said to have (for example) 
“+ 2 dioptres of swelling” in some part of the fundus. The areas of 
choroiditis may be single or multiple. Most frequently the presence of the 
cloud of fine vitreous opacities, symptomatic of uveal inflammation, obscures 
any clear view of details. Pain of an aching character accompanying vascular 
congestion is present. Loss of function is indicated generally by reduction 
of the acuity of vision owing to the vitreous opacities, and locally in a minority 
by being able to show (on charting the visual field with McHardy’s perimeter) 
a loss of the field corresponding to the area of the fundus involved in the 
choroiditis. Keratitis punctata and synechis are not present unless the 
ciliary body and iris take part with the choroid in a ‘“‘ pan-uveitis.”’ 

Treatment consists in eliminating the causal infection (which may be 
difficult to find), providing rest with atropine and a pad and bandage, 
increasing local resistance by means of hot bathing or continuous dry heat, 
and assisting excretion as far as possible. 

In contrast to choroiditis, the acute stage of which is not often seen, and 
in any case is difficult to examine, the results of old choroiditis are easy to 
observe and frequently seen in patients coming for treatment. Two types 
are most common: that due to syphilis and that occurring as the result of 
chronic sepsis. On examination of the fundus multiple irregular, massive 
deposits of pigment of quite irregular shape alternate with spots of choroidal 
atrophy in which this tissue has disappeared, rendering visible the white 
sclerotic coat beneath. The retina frequently takes part to some extent in 
choroiditis, but where uncomplicated choroiditis has been present the retinal 
vessels will be found to cross the atrophic areas and pigment deposits, both 
of which are, therefore, deep to them. In old choroido-retinitis, on the other 
hand, the vessels will be seen obscured by the pigment deposits. 

In cases due to syphilis pigment proliferation has been largely in excess 
of atrophy, and evidence of old choroido-retinitis will be revealed which has 
occurred at one of these periods of life: (1) as an early congenital manifesta- 
tion between the ages of three and six years; (2) as a part of the pan- 
ophthalmitis which accompanies interstitial keratitis; or (3) as @ later 
manifestation of acquired “‘ tertiary ”’ syphilis. 

Choroiditis of chronic septic origin is seen most frequently to have occurred 


in myopia. Perhaps a chronic “ quiet” inflammation of the posterior part 
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of the uveal tract may do more to account for a progressive tendency im 
myopia than is generally admitted, so that bad teeth, an unhealthy naso 
pharynx, or other fault should never go untreated in these cases. Here 
atrophy is much more marked than pigment proliferation, which is often 
hardly noticeable. 

We have referred to the tendency of different parts of the uveal tract to 
be affected together in inflammations of this region. The iris, ciliary body, 
and Descemet’s membrane are affected together in iridocyclitis (antertor 
uveitis), while some cases of progressive myopia may be due to a “ quiet” 
choroidocyclitis of septic origin leading to failure of nutrition of the posterior 
part of the sclera and the formation of a posterior staphyloma (posterior 
uveitis). Sometimes the macular region of the fundus seems to be affected 
by a choroidal inflammation which is followed by a variable degree of failure 
of the acuity of vision. The origin of this type of lesion is usually quite 
obscure, but it is held by many to be due to the toxemia of a chronic focus 
of infection (central uveitis). Lastly, an inflammation of the whole uveal 
tract may occur in the course of the acute specific infections, characterised 
by the presence of “k.p.” effusions into the anterior chamber, synechia, 
floating vitreous opacities and, as the vitreous clears, the presence of the 
scars of choroiditis, pigment proliferation, and choroidal atrophy (pan- 
uveitis). Such a condition is seen in syphilitic interstitial keratitis, and I have 
myself had a case of pan-uveitis occurring in the course of whooping 
cough. 

Choroidal sarcoma of the melanotic type is referred to again under diseases 
of the retina as a cause of retinal detachment (p. 268). 


DISEASES OF THE LENS AND THE VITREOUS 


The crystalline lens is attached to the ciliary body by the suspensory 
ligaments and held by them behind the iris, with the posterior pigmented 
surface of which its anterior surface is in contact. The lens is formed from a 
downgrowth of epithelium from the surface, communication with which is 
afterwards cut off. The centre or nucleus is the oldest and hardest portion. 
The cortex is produced by continuous epithelial proliferation, and as fresh 
layers are laid down upon the outside the older and inner layers cannot be 
thrown off; the lens grows from birth to old age. An anterior lens capsule is 
present, but no corresponding posterior structure is to be found under normal 
conditions. 

Dislocation of the lens may occur either as a congenital defect or as the 
result of trauma. The dislocation may be partial, in which the edge of the 
lens can be seen in the pupil area and the patient may complain of uniocular 
diplopia. On ophthalmoscopic examination two discs of different sizes may 
be seen, one through the lens and the other through the gap between its edge 
and the pupil margin. If dislocation is partial, no serious complication may 
occur, but if total the lens may come forwards into the anterior chamber and 
interfere with drainage of aqueous through the canal of Schlem, or it may 
pass backwards into the vitreous with escape of this material forward into 
the anterior chamber, with the same result. Hence in total dislocation 
secondary glaucoma will follow almost certainly. If the lens in the anterior 
chamber has not been present-in this situation long enough for adhesions to 
form between it and the iris, it may be removed successfully, but such an 
operation is liable to be followed by prolapse of vitreous, an irritable eye, and 
a secondary rise of intraocular tension, resulting in loss of sight. 
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Dislocation of the lens produces changes in the depth of the anterior 
chamber; and in backward and partial dislocation, iridodonesis from loss 
of iris support. 

Pigment deposits upon the anterior surface of the lens may be congenital 
or acquired. The congenital deposits are due to remains of pupillary mem- 
brane. These are very fine dots situated in the central part of the anterior 
surface, and sometimes accompanied by strands which pass from the centre of 
the lens surface to the anterior surface of the iris, being attached just external 
to its free edge. 

The acquired variety is derived from the pigmented posterior surface of 
the iris, and results from posterior synechis which have broken down. Other 
synechis are generally present (rendered more visible by dilatation of the 
pupil). Acquired pigment deposits are much coarser and have not the dot- 
like character of vestiges of pupillary membrane. They are evidence of old 
iritis. 

Cataract. Changes in the crystalline lens, with alteration of its translucency 
and diminution of vision in the affected eye, occur from various causes at 
different ages. The varieties of cataract may be grouped as follows :— 

(A) Congenital cataracts : Discoid, lamellar, blue dot, posterior polar. 

(B) Traumatic cataracts, from perforating or concussion injuries: Anterior 
capsular, diffuse, posterior cortical. 

(C) Inflammatory cataracts, from degenerating changes accompanying 
iridocyclitis, detachment of the retina, and retinitis pigmentosa. 

(D) Nutritional cataract, complicating diabetes. 

(E) Idiopathic cataract : Primary senile. 

A cataract in patients under thirty-five years is said to be “ soft”; after 
that age “ hard.” If occurring as a primary condition, the lens changes 
are usually bilateral, although further advanced in one eye than in the 
other; but if secondary to some local condition in the eye itself the 
changes are nearly always unilateral, the other eye may show lesions in the 
fundus. 

(A) Congenital Cataract. 1. Lamellar cataract is probably associated with 
abnormal calcium metabolism and the parathyroid glands. Upon normal 
calcium metabolism depends the development of such structures as the teeth, 
the bones, the crystalline lens, and the central nervous system. In many 
cases of lamellar cataract the enamel of the teeth is poorly developed, and 
there is often a history of “convulsions” in infancy (after an attack of 
convulsions the amount of calcium salts present in the brain is reduced to 
half the normal). The ring-shaped lens opacities seen in cases of lamellar 
cataract consist microscopically of (a) granules containing substances of 
different refractile index from that of the surrounding lens ; (b) cracks from 
shrinkage of the normal lens material. On the inside of the ring the opacity 
fades gradually away, while on the outside the boundary is sharp. The cause 
of maldevelopment was, therefore, of gradual onset but sudden termination. 
Riders,” only seen on the outside of the rings, are thought to indicate 
attempted recurrence. The opacities may be multiple, two or more concentric 
rings being present. A knowledge of the age of the rings may be obtained 
from the consideration of their size. Are they always of intrauterine forma- 
tion? The diameter of the lens at birth is 5:75 mm. The diameter of the 
zones of opacity vary from 3 to 6 mm. Hence the largest of them are formed 
after birth. The enamel of the teeth, which is developed in the ninth month, 
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central, but where the zones are large the enamel is defective. Is lamellar 
cataract due to rickets? It has been determined that where rickets is rare 
cataract is rare, but on examination of 5,000 rickety children lamellar cataract 
was found in only four instances. Rickets is now thought to have nothing 
to do with the onset of lamellar cataract. 

Is the cataract toxic in origin? When pregnant rabbits are fed on 
naphthaline it is found that the young rabbits exhibit central lens opacities 
which, when once formed, remain stationary, even if the naphthaline is only 
given for a short period. This may have some bearing on the occurrence 
of “‘ discoid” cataract, a rare congenital malformation of the lens, in which 
single central semitransparent opacities are present with sharply-cut outlines, 
which may be large or small, while the rest of the lens substance is usually 
free from defect. 

2. Blue-dot cataract is usually an accidental discovery in the course of 
clinical examination. The opacities produce very little effect upon the visual 
acuity. They are small, of irregular shape, and distributed throughout the 
lens substance. Their depth can be appreciated easily with the binocular 
loupe. 

3. Postervor Polar Cataract. This opacity is situated at the posterior pole 
of the lens and results from the persistence of the anterior portion of the 
hyaloid artery, which normally in foetal life passes forwards from the disc 
through the vitreous to impinge on the lens, upon the posterior surface of 
which it gives off a series of branches. The hyaloid artery and its branches 
should be entirely removed during development. 

(B) Traumatic cataract may show itself in three forms :— 

1. Anterior capsular cataract is associated with a corneal lesion. It may 
follow a perforating wound or result from a corneal ulcer. 

In a penetrating injury, the instrument having penetrated for a short 
distance into the lens substance, the effect of this upon the lens varies with 
its depth and with the age of the patient. If the lesion is superficial and 
localised, only a small opacity of the anterior surface may result, but if deep 
with laceration of the anterior lens capsule, especially when occurring in a 
child, aqueous will diffuse between the soft lens fibres and rapidly produce a 
diffuse cataract. Further, the fibres may swell, bulge forward through the 
rent in the capsule, and produce secondary glaucoma from blocking the angle 
of the anterior chamber. In adult life the chamber is deeper and the lens 
harder, so that diffuse change in it 1s less likely to occur. 

Corneal ulcers, especially those occurring in the course of ophthalmia 
neonatorum, are liable to perforate. The anterior surface of the lens is thus 
brought in contact with the ulcer, and temporarily forms part of its base. 
When the anterior chamber reforms, some of the exudate which closed the 
base of the ulcer is found to remain adherent to the anterior surface of the 
lens. These white spots persist, and provide evidence that the cornea has 
at some time been perforated. 

2. Posterior cortical cataract appears in cases where the eye has received 
a severe blow. The normal relationship between the posterior lenticular 
surface and the anterior surface of the vitreous is altered, and a branching, 
tree-like opacity radiating in all directions from a central point, and reaching 
in some cases to the lens periphery, may beseen. These traumatic posterior 
cortical opacities tend to interfere with vision less than do the posterior polar 
ones of congenital origin and often disappear after a short interval. 

3. Diffuse traumatic cataract may develop with or without perforation. In 
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the former instance evidence is usually to be found. A corneal scar, or perhaps 
a visible tear in the iris, may be present. These should be visible by oblique 
illumination with the lens and loupe both before and after dilating the 
pupil. 

Even if no evidence of perforation can be found, the mere presence of a 
traumatic cataract raises the question of a foreign body within the eyeball, 
and this must be settled if possible. If an X-ray picture is obtainable, this 
should be localised. If there is a chance of a magnetisable foreign body 
being in the eye, the magnet should be used to supply evidence of its presence 
and assist in its removal. The principles governing the use of this instrument 
are two: (1) the giant magnet is used to bring the foreign body from the 
vitreous or lens into the posterior chamber behind the iris, and thence around 
the iris, through the pupil, into the anterior chamber, thus converting a 
complicated into a simple case; (2) the small hand magnet, used through a 
properly planned corneal incision, will bring the body from the anterior 
chamber out of the eyeball. Ifa small magnetisable body can be localised by 
X-rays or be seen in the vitreous chamber, the small hand magnet may be 
introduced, directed into the eyeball through an appropriately planned scleral 
incision and the foreign body removed directly from the eyeball through this. 
Damage to the lens and anterior ocular structures may thus be avoided. A 
magnetisable foreign body will be indicated by considerable pain being pro- 
duced when the magnet is brought near to the globe, the piece of metal being 
pulled forward with the inflamed structures in which it is embedded. Hence 
the smallest magnet should be used first, and the approach toward the eyeball 
should be slow and deliberate, so that unnecessary injury is not inflicted. 
Absence of all pain when the giant magnet is brought close to the eyeball while 
the patient looks up and down and to the right and left negatives the presence 
of a magnetisable foreign body, unless this is very small or has been present for 
so long as to be entirely embedded in the tissues. If the foreign body is left in 
the eyeball without removal being attempted, the eye is eventually lost in 
most cases as the result of— 

(a) Panophthalmitis. 
(6) Chronic iridocyclitis and siderosis. 
(c) Shrinkage of the eyeball. 

Siderosts results from staining of the internal structures of the globe by 
the diffusion of the rust particles by leucocytes in the case of an iron foreign 
body. An eye so left may become a danger to the remaining useful one. 
Successful removal of an intraocular foreign body much increases the chances 
of saving the injured eye, but the ultimate results in these cases are not good 
as regards acuity of vision. Detachment of the retina and macular changes 
frequently intervene in an apparently successful case. 

(C) Inflammatory Cataract. The importance of this condition is the 
recognition of its being secondary, and not due to primary idiopathic or 
nutritional change in the lens. ; 

In cataract arising secondarily as the result of tridocyclitis an examination 
of the cornea of the affected eye will reveal keratitis punctata. The iris also 
may be discoloured or atrophic, and synechis may enlighten the observer. 
No opinion should be given until a thorough examination of both eyes has 
been carried out in every case of monocular cataract. Lens changes should 
be looked for in the other eye after the pupil has been dilated. and if these 
are not found the cataract should be regarded with suspicion as being 
secondary to either trauma or degenerative changes in the globe. Monocular 
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cataract, arising from whatever cause, should never be operated upon while 
the sight of the second eye remains good except under three conditions :— 

(1) When the patient’s condition renders him a danger to himself by 
limiting his field of vision to one side by 35 degrees (see p. 284). (2) When the 
cataract renders him a danger to others for the same reason. (3) When he is so 
sensitive to his altered appearance and disabilities as to refuse to live his 
normal life. If in a case of monocular cataract the eye becomes painful 
either from increased tension or chronic iridocyclitis, it becomes ‘‘ a blind 
and painful eye,” and should be removed. 

Postervor Cyclhitic Membrane. In cases of chronic iridocyclitis an inflam- 
matory membrane may form behind the lens in the anterior part of the 
vitreous from the exudates of the inflamed ciliary body. This prevents any 
view of the fundus or any sight being possible. It is analogous to the inflam- 
matory exudates which may be thrown out by the iris and block the pupillary 


gap. 

(D) and (E) Diabetic and senile cataract may be considered together. The 
condition arises almost always bilaterally, a series of radial opacities, like 
the spokes of a wheel, appearing, usually in the posterior cortex of the lens 
first, and being frequently accompanied by changes in the nucleus. The 
opacity is often more advanced in one eye than in the other, the vision in 
the one most affected being considerably reduced before the patient presents 
himself for treatment, the real reason for his arrival being the failure of the 
second eye. On examination with the lens and loupe a greyish or reddish 
reflex is obtained from the partially opaque crystalline lens, but a cataract 
should not be diagnosed on this alone. A greyish reflex is given by many 
senile lenses without opacity being present, and the greenish reflex of the 
lens in glaucoma (with greatly reduced vision occurring in old people) is 
sometimes mistaken for cataract. On shining the light obliquely on to a 
cataractous lens which is not mature (1.e., in which the posterior part only is 
opaque) a shadow is cast by the iris upon the posterior opacity. This shadow 
is not found in a fully mature cataract in which the anterior part of the 
lens, lying immediately behind the iris, has become opaque. 

Treatment. In a case of cataract the history must be taken, the pupil 
reactions to light and accommodation ascertained, and both eyes syste- 
matically investigated in the dark room under a midriatic, first with the lens 
and loupe, and then with the ophthalmoscope, noting the state of the cornea, 
iris, lens, vitreous and retina, and the condition of both conjunctival and 
lacrimal sacs. A clinical examination of the urine and cultures of the 
conjunctival sacs for organisms complete the data upon which the question 
of extracting the cataract should be considered from three points of view: 
(1) Wul the operation kill the patient? (2) Will the operation result in 
loss of the eye ? (3) Will the sight be regained if the operation is successful ? 

(1) Will the operation kill the patient ? Age is important, the subject 
being as old as his arteries. The health of the heart, lungs and kidneys is 
also vital. The cataract patient has to remain upon his back with both eyes 
bandaged for four days, considerable self-restraint being necessary during a 
somewhat trying ordeal. The cardiac and vascular system can be estimated 
quite simply by the patient’s colour and pulse, and presence of shortness of 
breath and cedema of the lower extremities. The health of the kidneys is 
to be gauged by the examination of a specimen of urine for albumin and 
sugar, and by poor appetite and drowsiness during the day associated with 
mild delirium and sleeplessness at night. Thirst, a dry, furred tongue, and a 
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skin which is harsh, combined with nocturnal frequency of micturition, are 
danger signals. Sugar and diacetic acid in the urine indicate the possibility 
of retinal change behind the cataract and the liability to coma, which is 
always increased by the worry and mental stress of an operation. If sugar 
and breakdown products are present, treatment should be carried out to 
improve the condition before the operation is attempted. No “‘ renal function 
tests ’’ other than clinical ones are necessary. Chronic bronchitis, obesity, 
and cough that lasts throughout the winter, if occurring in a patient who is 
to be kept lying on the back, will result in hypostatic pneumonia (unless 
extreme care is taken), with a rapid lethal exit. 

(2) Will the operation result in loss of the eye? This will depend upon its 
external and internal condition, and the sterility or otherwise of the lids, con- 
junctival sac and lacrimal passages. The presence of the pneumococcus or 
streptococcus negatives operation ; the staphylococcus aureus is dangerous, but 
the “ albus ” variety need not prevent operation if the conditions are favour- 
able. The important internal condition is the state of health of the uveal 
tract ; anterior or posterior synechis, ‘‘ k.p.,” a high degree of myopia with 
floating vitreous opacities in the remaining eye pointing to fluidity of this 
structure, make the operation more difficult. Glaucoma almost negatives 
any attempt at extraction of a cataract. Frequent coughing may cause 
prolapse of the iris or an expulsive intraocular hemorrhage in an eye from 
which the cataract has been extracted. And chronic septic conditions else- 
where (pyorrhoea alveolaris) easily may spoil a perfectly successful case. 
Lastly deafness, exophthalmos, or any other abnormal condition may 
increase very much the difficulties of the operation and after-treatment. 

(3) If the operation is successful, will sight be regained ? An opinion can 
be given on this point after examination of both eyes, special attention being 
given to'the following points :— 

History. Could the patient ever see well with the affected eye? Did it 
ever squint ? (When an eye becomes blind from cataract, and much error 
of muscle balance is present, a squint may develop.) Before the present 
difficulty, which was the better eye of the two? Has the eye suffering with 
cataract ever given trouble previously ? 

Oblique Illumination with the Lens and Loupe. Are there opacities in 
the cornea or evidence of old vascularisation? Is there any congenital 
abnormality of the iris ? 

The Opposite Eye. Is the vitreous clear? Is the fundus normal centrally 
and peripherally (especially the macula) ? If changes are present in one eye, 
they are probably present in the other. 

Projection. The patient, while in the dark room, is asked to cover the good 
eye, and the light is placed directly above the head, the other lights being 
obscured. The surgeon reflects light upon the affected eye by the ophthalmo- 
scope mirror from various directions (above, below, from the right and left) 
while the patient looks steadily in front. She should be able to define 
accurately the direction from which the light appears to come; she must 
not look at the light. If the peripheral sense of movement and direction 1s 
retained, the peripheral retina is normal and no detachment of the retina or 
large patch of atrophy is present behind the cataract. Unfortunately, very 
little information is provided of the sense of form present in the central 
retina, and it is the presence of macular changes that so oftén gives poor 
visual acuity after quite successful extraction. Some idea of the condition of 
the macula can be obtained by examining the patient’s colour perception. The 
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surgeon reflects light upon the affected eye by the ophthalmoscope mirror 
while the patient looks straight into it. Across the beam of light are inserted 
red and green glasses alternately. If the patient readily distinguishes the 
presence of these it can be hoped that there is no central scotoma due to 
macular changes. 

The operative treatment of cataract is affected by the age of the patient. 

(a) Before the age of thirty-five years the cataract is “soft’’; upon 
incision of the capsule the lens is found to be of a semi-fluid consistency. 
Further, it is known that the action of the aqueous upon the lens fibres makes 
them swell and become opaque, and finally partially absorbed. In the 
lamellar cataracts of young people in which operation is decided upon the 
following procedure is carried out. It must be remembered, however, that 
the question whether the patient’s vision after the operation with the high 
plus spheres which it will then be necessary to use, is likely to be better than 
before the operation with his lens opacities, must be considered. If he sees 
less than “ counting fingers ’’ with both eyes, he should be operated upon, 
but while he sees 6/18 with each eye it is wiser to avoid surgical interference. 
There remains a margin of cases in which the surgeon’s skill will influence 
his judgment, but in any case the more affected eye should be treated first. 
The method of treatment is to remove the lens in two stages—discission and 
curette evacuation. 


Discission. The capsule of the lens is incised with a Zeigler’s knife, the patient 
(if young) being under a general anesthetic and the pupil widely dilated. Slight 
separation of the edges of the wound is allowable, but the lens material should not 
be lacerated. In this operation little aqueous should be lost. The eye should be 
bandaged and the pupil kept dilated. Aqueous will permeate the lens fibres exposed 
to its action, causing them to swell and present through the wound in the capsule 
and pass into the anterior chamber. During this stage the eye must be under 
observation. Drainage through the angle of the anterior chamber may be obstructed 
by the lens matter causing secondary glaucoma. 

Curette Evacuation. The anterior chamber is opened with a keratome by an 
incision through the periphery of the upper quadrant of the cornea, and the lens 
material evacuated with a curette and irrigation of the chamber with warm normal 
saline. Finally the iris is replaced, if necessary, so that ti: pupillary gap is round 
and central. As the aqueous reforms it will continue its action upon the remaining 
lens fibres and a good gap eventually will be obtained, when the appropriate spheres 
can be prescribed. 


(b) If the patient is over thirty-five years of age the nucleus of the lens 
is “ hard,” and may be extracted entire. In elderly persons almost the whole 
lens will come away without leaving any soft lens matter behind. At inter- 
vening ages varying amounts of soft lens material will be present. 


Extraction of Senile Cataract. Local anesthesia by 4 per cent. cocaine will 
suffice. The pupil should be under atropine and the lids held apart by Lawford’s 
speculum. The surgeon, standing behind the patient and facing towards the eye 
upon which operation is to be performed, holds the eye with fixation forceps and 
makes a corneal incision with a Graefe’s knife. The point enters at the corneo- 
scleral junction on the temporal side at a point corresponding to ten o’clock on 
the nasal side corresponding to two o’clock for the right eye. For the left eye 
the incision is commonly made from the temporal side with the surgeon’s left hand. 
At the same time that the point of the knife makes exit inwards, it must be made 
to out wpwards. As much of this upward incision as possible should be completed 
in the first sweep of the knife, before the whole of the aqueous escapes, the eye 
being drawn forwards out of the orbit upon the edge of the knife. In this way the 

eon avoids wounding the iris. The incision is completed in two or three sweeps 
of the knife; while the incision is being made the hand holding the fixation forceps 
must not preas upon the eyeball.- A small portion of conjunctiva should remain 
attached eas a “ flap” to the upper margin of the corneal incision. At this point 
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the speculum may be removed. The lens capsule is next incised with a cystotome 
introduced into the anterior chamber, a circular peripheral out being combined 
with a central longitudinal one. To deliver the lens the patient is asked to look 
down, and pressure is made backwards upon the lower edge of the lens through 
the wall of the globe at the lower corneoscleral margin with a ourette. The 
upper edge of the lens is thus tilted forwards, the corneal wound gapes, and the 
lens gradually passes through it, carrying the iris before it. At the last stage of 
the operation this structure is replaced with the iris repositor. Some surgeons 
combine extraction of the lens with a complete or peripheral iridectomy. After 
the operation a drop of atropine is instilled and both eyes are bandaged. The eye 
should be dressed daily ; the second eye may be uncovered upon the fourth, and the 
one operated upon on the tenth day in an uncomplicated case, the patient leaving 
the ward in a fortnight. 

Discission of the Lens capsule is frequently necessary at the end of about six 
weeks after extraction of a senile cataract. A simple incision should be made 
through the capsule with a Zeigler’s knife. The knife should be introduced into the 
anterior chamber, made to pass through the capsule, and across the eyeball close 
behind it without entering the vitreous. The cut should then be made in the capsule 
from behind forwards. Only one thing need be said—many perfectly successful 
cataract extractions are ruined by the discission or ‘‘ needling”? operation which 
follows them (see p. 271). 


Diseases of the Vitreous. Changes in the vitreous may be due to congenital 
abnormalities, to trauma or inflammation. 

(a2) Congenital: The vitreous may contain remnants of the hyaloid 
artery. This remnant may be complete, arising from the vessels in the centre 
of the optic disc, crossing the vitreous as a band, and being attached to the 
posterior surface of the lens. Its anterior or posterior part may be present 
alone as @ floating vitreous strand. Most commonly an opacity only remains 
upon the posterior surface of the lens (posterior polar cataract) at the point 
the hyaloid artery originally reached it and divided into its terminal branches. 

(6b) Traumatic : As the result of a blow upon the eye or a spontaneous 
heemorrhage from an arteriosclerotic retinal vessel the vitreous may be filled 
with blood. This may be seen by oblique illumination with the lens and 
loupe as a reddish opacity behind the crystalline lens and also by direct 
ophthalmoscopy with the small plane mirror as large black, ragged, floating 
vitreous opacities against the red fundus reflex, if this can still be obtained. 

(c) Inflammatory: A cloud of fine vitreous opacities indicates an un- 
healthy condition of the posterior uveal tract (the ciliary body and choroid) 
and is often a discovery of great importance. A smaller number of larger 
opacities are visible in the later degenerate stages of choroiditis or of myopia 
and in detachment of the retina, or refractile floating opacities may be seen. 

Floating vitreous opacities indicate a change in the consistency of that 
body. In degenerate conditions (high myopia) a curious single tethered 
“ring” opacity may be seen floating in the vitreous. The explanation of 
such a phenomenon is that the hyaloid membrane surrounding the vitreous 
body has become partially detached, possibly at the disc where a crescent 
indicates the presence of considerable stretching. Between an intraocular 
growth and inflammatory mass the diagnosis is not always clear. In such 
cases the absence of vitreous opacities and other evidences of inflammation may 
be important as being distinctly in favour of neoplasm. 


DISEASES OF THE RETINA 


The nervous mechanism of the eyeball does not form a complete internal 
coat for it. Extending forwards from the ora serrata, it becomes continued over 
the inner surface of the ciliary body (pars ciliaris retinse) and iris (pars iridica 
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reting), finally coming to an end at the pupil margin. The retina consists 
of the anterior and posterior walls of the primitive optic vesicle infolded to 
form the two layers of the optic cup, the anterior layer being evolved into the 
retinal nerve elements while the posterior retains much more nearly its 
original condition, forming the outer pigment layer of the retina. In detach- 
ment of the retina the original cavity of the optic vesicle is restored, and fluid 
collects between the inner nerve elements and the outer pigment layer. 
** Detachment,” therefore, is a misnomer. 

The retina should be divided into three areas, which must be examined 
separately for a full report upon this structure to be made: the optic disc— 
the macula—and the periphery. 

(I.) The optic disc should be seen first ; it enables the surgeon to orient him- 
self in the fundus, and in itself sometimes provides useful information. In 
connection with it six matters should be investigated, the names of which 
begin with the letter “ C.” 

1. Colour: Note that this varies with the experience of the surgeon, the 
type of light used, and the patient. The surgeon may not be sure what 
does constitute ‘‘atrophy’’; a wire filament lamp will give a whiter appearance 
than a carbon filament, and some patients have normal discs which are 
considerably paler than those seen in others. In any case there is too much 
variation to be certain, and it is wiser to record ‘‘ pallor” rather than 
“atrophy ” unless one has a chart of the fields of vision showing some 
abnormality, and a note of lowered visual acuity. | 

2. Circulation : The conditions of the arteries and veins should be examined 
and pulsation noted, and also the presence of hemorrhages or exudates. In 
arteriosclerosis the arteries show an appearance of being made of gold or 
silver wire and may press strongly upon the veins as they pass in front of 
them. At this point a hemorrhage is often seen. In advanced cases of 
arteriosclerosis the arteries may be so reduced in calibre as to be hardly 
visible, while the veins become distended, darkened and tortuous. In primary 
optic atrophy and embolism of the central retinal artery (see p. 276) the 
arteries and veins are much reduced in size, while in secondary optic atrophy 
the vessels are not much altered. 

In thrombosis of the central retinal vein ‘‘ choked disc ” occurs in which 
numerous hemorrhages are present and the veins are much distended. 

Swelling of the disc occurs in two quite distinct conditions: (a) Neuro 
retinitis, in which the disc takes part in a general retinal inflammation where 
the swelling is only moderate (two dioptres). (b) A papilledema or swelling 
localised to the disc due to increased intracranial pressure in which the 
swelling may be much greater (eight dioptres). The swelling of the disc may 
be measured by comparing the lenses that it is necessary to place between the 
‘observer’s eye and the small concave mirror of the ophthalmoscope to enable 
him to see plainly (1) the general retinal surface, and (2) the summit of the 
swollen disc (3D. = 1 mm.). 

Pulsation of the veins of the disc is commonly seen and is of no pathological 
significance. Pulsation of the arteries .is pathological, and is found in chronic 
glaucoma and aortic regurgitation. 

3. Circumference: In secondary optic atrophy, following neuro-retinitis 
or papilleedema, the edges of the disc are badly defined. In the primary 
optic atrophy of tabes they are sharply cut. 

In cases where the disc is swollen from whatever cause clearness of definition 
is lost. A condition frequently seen in highly hypermetropic eyes is some- 


DISEASES OF THE RETINA 267 


times a pitfall in diagnosis. Here, in spite of the appearance, no swelling is 
present (pseudopapillitis). 

4. Orescent: In congenital deformity of the disc a pale crescent is to 
be seen usually in the lower part of the disc, but occasionally in other 
positions. Its presence indicates that the acuity of vision in the eye in 
which it is present will probably be low. In some cases the usually 
circular disc may be reduced to a slit through which the vessels pass (Fuch’s 
coloboma). 

Acquired deformity of the disc occurs in myopia of the progressive type 
Here increase in the size of the eyeball occurs, specially to the temporal side 
of the disc at the posterior pole of the eyeball (posterior staphyloma) with the 
result that the choroid and retina which do not stretch are no longer able to 
cover the underlying sclera in this region, which becomes visible in a crescentic 
area at the side of the disc. This condition varies with the myopia and may 
give a useful measurement of its progress, and its width always should be 
recorded in terms of “ disc diameters.” 

5. Cup: This appearance at the disc may be physiological, pathological 
or atrophic. 

A physiological cup is frequently found. Its edges do not reach near the 
edges of the disc, it being confined to the point where the retinal vessels 
appear. It is not associated with glaucoma and is compatible with a perfectly 
healthy eye. 

A pathological cup is found in chronic glaucoma ; the edges of the cup reach 
to the edges of the disc, which even may overhang the cavity as seen by the 
course which the retinal vessels take within it. Pathological cupping is not 
incompatible with almost full vision, but is associated almost always with 
reduction of the nasal field of vision or crescentic enlargement of the blind 
spot, the points of the cresent converging upon the fixation point. A suspicion 
of pathological cupping should lead to immediate investigation of the fields of 
vision, centrally and peripherally. 

An atrophic cup is seen in primary optic atrophy (tabes). The disc becomes 
hollow by reason of the wasting of the nerve fibes, and a perforated plate (the 
lamina cribrosa) becomes visible at the bottom of the cup. In secondary 
optic atrophy the cup is filled in by new fibrous tissue. 

6. Curiosities: Coloboma of the disc resulting from imperfect closure of 
the cleft formed in the primitive optic cup by the entrance of the central 
retinal] artery, may be found or remnants of the hyaloid artery springing from 
the disc, while abnormal arrangements of vessels or myelinated (opaque) 
nerve fibres may be present. 

(II.) In the macular region : The fovea centralis is specially developed for 
the central perception of form. The cones are numerous and well exposed by 
a pushing aside of the retinal elements internal to them. Hence the underlying 
coat is here often very visible. This is specially brought out in embolism of the 
central retinal artery where the whole macular region is pale, but the fovea 
centralis shows as a “cherry red spot” owing to the vascularity of the 
choroid beneath. The macula is specially liable to trauma, metastatic infec 
tion and arteriosclerotic changes, and disease may be present here when absent 
elsewhere in the retina. A star-shaped figure at the macula is produced by 
retinal effusion of fluid by which the membrane is thrown into a series of folds 
radiating from the fovea. A crystal of cholesterine sometimes marks the 
position of the macula, at other times there is no indication of its exact site. 
Cracks or splits may appear at the macula in progressive myopia, and, after 
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severe injury, concussion changes (fine pigment dots) may become visible in 
this region. 

(III.) Peripherally : The retina is developed to detect movement and the 
position of objects. It may give evidence of old trauma by the presence of a 
choroidal rupture, a patch of proliferative and atrophic scarring in the peri- 
phery or a detachment of the retina. Long-standing inflammation may 
be evidenced by patches of choroido-retinitis where proliferation of pigment 
and atrophy of the choroid take place to varying extents (see pp. 256—258). 

Retinitis pigmentosa, a degenerative condition, may be found. In this 
pigment-spots of spider-like shape (like bone corpuscles) may occupy an 
intermediate zone between the centre and extreme periphery of the fundus. 
Posterior cortical lens opacities and floating vitreous opacities usually 
accompany a pale disc of waxy appearance and the characteristic pigmenta- 
tion to make up a clinical picture which, if once seen, can be recognised 
easily. 

Detachment of the retina occurs centrally and peripherally. It may be 
spontaneous or follow trauma op inflammation, especially in myopia—both 
often contribute a quota to this result. In a part of the fundus a darker red 
reflex is obtained, and on ophthalmoscopy this area is seen out of focus when 
the rest of the retina is examined. By putting up plus lenses before the 
observer’s eye, the detached portion can be clearly seen and its displacement 
forwards measured. It is seen to be thrown into folds and altered in colour, 
its vessels being tortuous, smaller and darker in hue than usual. A detached 
retina necessarily results in alteration of the visual field in the area detached 
(see p. 290). Wherever the retina is first affected the part which eventually 
tends to become detached is the lower quadrant. If the retina has become 
detached as the result of trauma or inflammation three things may be visible : 
(1) A tear can be found in some part of the detached portion. (2) A patch of 
old choroidal or retinal disease will be present. (3) Vitreous floating opacities 
can be seen with the small plane mirror and about a plus7 D. lens. If none of 
these are present one is forced to the conclusion that the detachment has 
occurred spontaneously. The most important cause for spontaneous detach- 
ment is intraocular neoplasm either of the retina or underlying uveal tract. 
The presence of such a neoplasm may be rendered obvious by trans- 
illumination of the sclera. 

Treatment. The prognosis of detachment of the retina has been much 
improved by the development of a technique by which a single hole in the 
retina, visible in cases of detachment, can be located upon the outside of the 
eyeball and closed by evacuating the sub-retinal fluid and producing a 
localised choroiditis around it by which it is rendered adherent to the under- 
lying sclera. If more than one hole, or a long tear, is present the prognosis 
is not nearly so good. 

Glioma of the retina is a condition which occurs in young children under the 
age of seven years, It tends to be bilateral and to become fatal by local recur- 
rence. The whole of the retina is réplaced by white fibrous tissue, and abnor- 
mal vessels are present. On shining a light into the child’s eye a whitish reflex 
is obtained instead of the usual red one. From this a pseudoglioma must be 
distinguished. Here there is no age limit and the condition does not tend to 
be bilateral or fatal. Pseudoglioma is inflammatory in origin, and hence the 
cornea should be examined for keratitis punctata, the iris for synechis, and 
the vitreous for floating opacities. Further evidence may be found in the 
choroid and retina of the sound eye. On the finding of signs of inflammation 
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the diagnosis can be made before the eye is removed, but usually it is not 
certain enough to be relied upon without a microscopic examination of the 
tumour. 

Hemorrhagic and serous exudates are seen in the retina in diseased conditions 
of the arteriovascular system, in increased intracranial pressure, and in renal 
disease. A curious collection of refractile spots is to be found at the macular 
region in some cases of diabetes. Examination of the fundus oculi is, therefore, 
frequently of value in diagnosis, Retinitis found in cases of nephritis, even 
when other evidence of renal failure is slight, seriously adds to the gravity 
of the prognosis. It is thought that such a case is within three years of 
exitus lethalis. Retinitis occurring in the course of eclampsia is of less serious 
import. With emptying of the uterus the condition will improve and the 
retina will be liable to further injury only with recurrence of pregnancy. 
Central refractile deposits in diabetes do not appear to affect the prognosis 
very seriously, but their presence may have marked effect on the visual 
acuity after the removal of a diabetic cataract. 


GLAUCOMA 


Glaucoma, a condition in which the intraocular tension is raised above 
normal, may be primary orsecondary. When primary it is either congenital or 
acquired, when secondary it complicates trauma, inflammation or new growth. 

To primary congenital glaucoma, occurring in children, the term buph- 
thalmos—“ ox-eye ’’—is applied. The condition is due to the absence of the 
spaces of Fontana, normally present at the corneoscleral junction in the 
angle of the anteriof chamber. These spaces provide for the percolation of 
aqueous from the interior of the eye and its absorption into the canal of 
Schlemm, one of the deep scleral veins in this neighbourhood (see p. 251). In 
buphthalmos the anterior chamber is deep and the eyeball increased in size. 
The sclera is thin from stretching by the increased intraocular tension, and the 
bluish colour of the choroid coat becomes visible through it. In adults 
increased tension produces no such effect (compare hydrocephalus in the child 
and the adult). Buphthalmos is usually, though not always, bilateral, and it 
is in most cases easily recognised. 

Primary acquired glaucoma occurs in a well-known type of eye—one that 
is smal] and hypermetropic, with a relatively small cornea and shallow anterior 
chamber. These structural variations affect the anatomy of the angle of the 
anterior chamber, and predispose to an attack of glaucoma, by making the 
drainage of aqueous more difficult. Amongst the exciting causes may be 
recognised :— 

(a) Middle age: The lens increases in size from birth to old age. The 
oldest epithelium, being in the centre of this structure, cannot be shed, and 
the gradual increase in the size of the lens, due to the growth of the cortical 
epithelium, tends to push the iris forward and obstruct the angle of the 
anterior chamber. 

(b) Sepsis: By some considered a very important cause. The trouble may 
arise from the gastro-intestinal tract (teeth and tonsils), the respiratory tract 
(nose and accessory sinuses) or from septic conditions elsewhere. 7 

(c) A life of work for the ciliary muscle : necessitated by modern conditions. 
Much clerical work is specially serious in hypermetropic eyes, a8 it leads to 
hypertrophy and congestion of the structures of the ciliary region, and further 
embarrassment of this already small and crowded part. 

It has been stated that sepsis and overwork tend together to produce a 
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condition of fibrosis in the ciliary region, the result of a ‘ subinfection,” 
and comparable with arteriosclerosis. 

(d) Midriatics—improperly used: Last of the exciting causes of primary 
glaucoma, and very important because it can be prevented. Midriatics are 
used to dilate the pupil for examination of the fundus or retinoscopy. After 
thirty-five years of age atropine should never be used for this purpose, and 
homatropine and cocaine only when the intraocular tension has been examined 
and found to be normal, and when eserine is used to contract the pupil on 
completion of the examination. 

Secondary glaucoma may complicate trauma, inflammation or neoplasm. 

(A) Traumatic. (1) Injury of the tris and effusion of blood from it into the 
anterior chamber—a hyphema—often follow a blow upon the eye. This 
blood is usually small] in amount, and collects at the bottom of the chamber. 
If, however, the effusion be large or repeated it may fill the chamber, and 
so obstruct the spaces of Fontana arranged around its circumference, giving 
rise to increased intraocular tension. Hyphsma is, however, seldom compli- 
cated by glaucoma ; much more commonly the tension is lowered owing to the 
depressed activity of the ciliary body following the trauma. In cases where 
blood is present in contact with the posterior surface of the cornea for a 
fortnight or more, especially with raised intraocular tension or an injured 
Descemet’s membrane, the cornea is liable to become stained by the blood 
(Fig. 88). This staining may persist long after the blood has been absorbed, 
and has been mistaken for the lens dislocated into the anterior chamber— 
another result of trauma, and cause of glaucoma. 

(2) A hemorrhage into the vitreous may result also from a blow upon the 
eye, and this, if large, will lead mechanically to glaucoma by suddenly increas- 
ing the actual contents of the globe. 

(3) Dislocation of the lens into the anterior chamber is an accident which is 
extremely liable to be complicated by glaucoma—especially in old persons 
where the lens is large or in highly hypermetropic eyes where the anterior 
chamber is small and shallow. The edge of the lens, lying in its abnormal 
position in front of the iris, obliterates a large arc of the circumference of the 
chamber, and so a considerable proportion of the spaces of Fontana are put 
out of action. The liability to glaucoma is further increased by escape of 
vitreous (and exudate from the injured iris) which are only too likely to follow 
the lens into the already embarrassed chamber. 

(4) Thrombosis of the central retinal ven—rarely the result of trauma, more 
often of a metastatic inflammation elsewhere—is only occasionally followed 
by glaucoma. The explanation of this variable result is obscure, but it 
probably lies in the amount of blood which continues to flow through the 
central retinal artery, and’ further depends upon partial re-establishment of 
the circulation through the retinal veins. 

(5) Intraocular surgical operations may be complicated by rise of intraocular 
tension. This serious condition results from (a) escape of vitreous into the 
anterior chamber, (b) entanglement of the iris or lens capsule in the wound, 
with resulting chronic iridocyclitis, and secondary inflammatory glaucoma. 
Vitreous, as it lies in the chamber, tends to block the spaces of Fontana and 
so increases the possibility of difficulty occurring with the necessary drainage 
of aqueous through them. As this complication ruins the function of an eye 
after an otherwise successful operation, all possible steps to prevent its occur- 
rence should be taken. Certain suggestions can be made which the student 
should verify from his own clinical experience. 
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Firstly, the value of simple extraction of the lens for cataract. Here no 
iridectomy is done, and the iris, remaining intact, helps to keep back vitreous 
and lens capsule from the wound, while the pillars of the coloboma of the iris 
produced by operation, which may become entangled in the scar, are avoided 
altogether. 

Secondly, the dangers of needling operations. Here the capsule of the lens, 
which is holding the vitreous back in place, is incised and the vitreous thus 
encouraged to invade the chamber. The aperture made in the capsule should 
be central and not too large. No stirring up of the vitreous should occur. 
The needle or Zeigler’s knife which is used should pierce the capsule first, 
and then incise it from behind forwards towards.the cornea (not from before 
backwards into the vitreous). Finally, the operation should be performed 
simply and rapidly (or a chronic cyclitis, with a cloud of vitreous opacities, 
will result from the trauma), and should be treated with all the honours of a 
major operation and not with the contempt of a minor procedure. 

(B) Inflammatory. Secondary glaucoma following inflammation is probably 
much more common than is generally recognised, many of the so-called 
‘“‘ primary ”’ cases coming into this group. Eyes suffering from chronic 
iridocyclitis may be very free from evidence of inflammation, and yet changes 
may occur in the iris and in the angle of the anterior chamber which gradually 
embarrass the escape of aqueous from the eye, culminating in what appears 
to be an attack of acute glaucoma. 

(1) In the Iris. Synechie occur at the central free edge to the lens capsule 
and at the peripheral attached margin to the membrane of Descemet upon 
the posterior surface of the cornea, here in close relation with the iris. If the 
iris becomes attached to the lens capsule along the whole of its free edge 
a total ring synechia results, the pupil becomes secluded, and iris bombé 
follows, with secondary glaucoma, unless relieved. If the iris becomes 
adherent peripherally to the membrane of Descemet upon the posterior surface 
of the cornea, the spaces of Fontana are shut off from the aqueous and a 
‘‘ false angle” is produced in the anterior chamber. It is not necessary for 
this false angle to be present throughout the circumference of the chamber ; 
enough spaces of Fontana need only be obliterated to reduce the amount of 
aqueous which can be drained away below the amount normally secreted in 
a given time. 

(2) In the Spaces of Fontana. As the result of the constant percolation and 
absorption of the altered aqueous secreted by an inflamed ciliary body, the 
spaces of Fontana become obstructed by new-formed fibrous tissue and the 
venous channel of Schlem becomes sclerosed. 

Hence the escape of aqueous is made difficult at three different positions, 
and the balance of drainage over secretion approaches nearer and nearer to 
the dangerous limit. 

(C) Glaucoma following Neoplasm. A neoplasm, if intraocular, shows 
three stages of progress: (a) the stage of silent unobtrusive growth ; (5) the 
stage of raised intraocular tension ; (c) the stage of orbital invasion. Hence 
if the eye is removed in the glaucomatous stage the patient should be safe, 
but unfortunately, especially in the more malignant melanotic varieties, 
there is no sharp dividing line between the three stages. 

Clinically glaucoma may be acute or chronic. 

Acute glaucoma is associated with extremely severe supraorbital pain 
and vomiting. The eyeball is congested, this being due to distension of the 
perforating anterior ciliary veins, and the anterior chamber is shallow. 
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Chembsis of the conjunctiva is usually present, and may even be accompanied 
by vedema in the orbit, giving rise to proptosis of the eyeball. The vision 
of ah eye affected by acute glaucoma may be “no p.l.”” The cornea is 
“steamy,” and the pupil, seen indistinctly through it, may be half dilated, 
inactive, eccentric, and somewhat irregular. No ted reflex usually can be- 
obtained from the fundus. The sensttion of the eyeball when the tension is 
tested by the clinical méthod may be almost that of wood. This acute con- 
dition {s usually found as a primary glaucoma. 

The disease must be diagnosed from an acute conjunctivitis or iritis 
which latter may be very difficult, as iritis may be present and the glaucoma 
secondary to it. The point is important, because the treatment of glaucoma 
and iritis is fundamentally different. If the iris can be seen distinctly, the 
presence of atrophy of the muscle fibres, or newly formed radial arteries, and 
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CRESCENTIC ENLARGEMENT OF THE BLIND SPOT IN A CASE OF GLAUCOMA 
Fra. 93. Chronic glaucoma (cf. chart on p. 289), 


synechis will be in favour of iritis, or of secondary glaucoma. It is to be 
noticed that examination of the eye for cupping of the optic disc or reduction 
of the field of vision are all quite useless in acute glaucoma. These are 
examinations to be carried out in the chronic cases. Some cases of acute 
glaucoma are in such pain that they are collapsed with a thin rapid pulse 
and vomit profusely, They may therefore superficially resemble acute 
abdominal conditions. 

Chronic glaucoma may be primary, but it is usually secondary to old 
inflammation within the eyeball. From another point of view, secondary 
glaucoma is nearly always clinically chronic. The symptoms are of gradual 
and subtle onset in middle age, and consist of : 

(a) Gradual loss of vision. Such patients, when tested, cannot be im- 
proved beyond, perhaps, 6/12ths in spite of careful retinoscopy. They will 
complain also of a faint mist before the eyes, which comes and goes, and ig 
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usually worse in the morning, passing off as the day wears on. They will 
state further that towards evening, especially after a hard day’s work, they 
see “‘ rings round the lights ” like coloured haloes. 

(5) Gradual loss of the peripheral field of vision, especially to the nasal 
side, as measured with McHardy’s perimeter. This cannot be due entirely 
to the temporal nerve fibres having the longest intraocular course, and 
perhaps depends on some peculiarity at their escape from the disc (see p. 287). 

(c) Gradual enlargement of the blind spot as measured with Bishop 
Harman’s scotometer. The enlargement is crescentic, the horns of the 
crescent being directed to the temporal side and gradually enveloping the 
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CHART OF PERIPHBRAL VISION IN A CASK OF CHRONIO GLAUCOMA. 
Fia. 94. Perimetry in glaucoma. 


fovea centralis. This crescentic shape marks the course of the nerve fibres 
from the disc outwards into the periphery of the fundus oculi. 

(d) Gradual increase of intraocular tension—quite an uncertain sign. 
The tension rises in a series of waves corresponding with slight attacks of 
pain and misty vision. The patient may arrive for advice the next day, 
when the tension has subsided, and the surgeon: may see the case over again 
and never find it raised, his examination corresponding to the depressions 
between the waves when the tension has subsided. 

(e) There may be little or no pain. 

On examination of the eyeball in chronic glaucoma, cupping of the optic 
disc is seen, together with (perhaps)-signs of old disease of the ciliary body, 
such as synechim, keratitis punctata, and vitreous opacities. The condition 
may be quite unilateral, but often evidence may be gained from examination 
of the sound eye, and in every case its function must be carefully tested. 

The diagnosts of all glaucoma cases should include a search for a focus of 
infection (teeth, etc.). Does idiopathic primary acquired glaucoma exist 


R.MLB.—VOL. 1. 18 


274 DISEASES OF THE EYE 


at all? An attempt always should be made to find the cause. The attacks 
of increased tension, as mentioned above, may never have been seen 
actually. A difference between the tensions of the two eyts as measured 
with a Schiotz tenometer may be suggestive. The discovery of pathological 
cupping of the disc and abnormalities in the visual field may come as a 
complete surprise to the surgeon and the patient. 

Treatment. In acute cases the symptoms must be treated; in chronic 
ones the cause must be looked for and eliminated—a general principle of 
treatment which applies to glaucoma. 

General. The patient must be kept in bed and at rest in a darkened room, 
and a purge given. Some of these cases are very acutely ill and suffer from 
persistent vomiting. Light diet only should be allowed. 

Local. Every attempt must be made to relieve the embarrassed anterior 
chamber and increase drainage from it. Two or three leeches applied near 
the outer canthus will relieve the pain in quite a surprising fashion. Hot 
bathing should be commenced, alternating with dry heat, and } per cent. 
eserine sulphate should be instilled into the conjunctival sac two-hourly 
until the contraction of the dilated pupil draws the iris away from the angle 
and relieves the obstruction caused by its presence. Providing the condition 
has not lasted too long and the treatment is energetically carried out and 
combined with hot bathing, few cases fail to respond. When the tension has 
been reduced, it may be thought wise to carry out some operative procedure 
to save the risk of further loss of vision from a second attack. The alarm 
caused by the sudden onset of pain and blindness may precipitate glaucoma in 
the second eye. This should be treated throughout the illness with eserine 


until recovery is established. 
The operative treatment of glaucoma varies as the condition is acute or 


chronic. 


(a) For acute glaucoma the operation is designed to relieve tension. This can be 
done under general anesthesia by paracentesis of the anterior chamber with a 
keratome. Through the wound thus made an iridectomy can be performed. The 
lids are retracted with Lawford’s speculum, and the eyeball is held with fixation 
forceps. An incision is made with the keratome or a narrow Graefe’s knife in the 
upper quadrant as peripherally as possible (without wounding the lens or ciliary 
body) through the corneoscleral junction. Iris forceps are inserted into one corner 
of the wound, the iris caught, drawn out, and cut through upon one side of the 
forceps. The iris, still held in the forceps, is now torn through (not cut) at its 
peripheral attachment to the ciliary body from one end of the wound to the other, 
when the portion to be removed is separated by a second cut on the other side of 
the forceps, the edges of the coloboma being replaced in position by the iris repositor. 
A considerable arc of the circumference of the anterior chamber is thus freed from 
the presence of the iris, and, further, the corneoscleral wound, when healed, allows 
for a certain filtration of aqueous through it. Eyes submitted to this operation 
often do badly for two reasons: (1) the sudden relief of tension anteriorly results 
in retina] or choroidal hemorrhage, with perhaps detachment of the retina ; (2) the 
sodden condition of the iris renders the coloboma liable to become adherent to the 
edge of the corneal incision, orelsewhere. Further, the anterior chamber in glaucoma 
being shallow, the lens is liable to be wounded with the point of the keratome. 

(b) For chronic glaucoma the operative procedure is soméwhat different. An 
iridectomy as above will not meet the case, because the formation of a “‘ false angle ” 
prevents the iris from being torn from its true peripheral detachment, with the 
result that after iridectomy the anterior chamber remains obstructed. The operation 
that is done is known as trephining. 

The lids are held apart with a speculum and the eye directed downwards steadily. 
Under the local anzsthesia of 4 per cent. cocaine a flap of conjunctiva is cut from 
above reaching downwards to the upper quadrant of the sclerocorneal junction, the 
separation being effected with scissors as close to the sclera as possible. Having 
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reached the cornea itself, this is split horizontally with Lawford’s sclerotomy knife 
until the iris just begins to be visible through the cornea. A hole is now made 
with a sclerocorneal trephine, the instrument being set ‘‘ astride the limbus,” so as 
to enter the anterior chamber as peripherally as possible. While the hole is being 
carefully bored with the trephine the flap of conjunctiva must be held vertically 
under slight tension, so as not to be caught and wounded between the edge of the 
trephine and the globe. As soon as the hole has been made the trephine is removed ; 
the circular trephine disc usually lifts upwards as a flap, being still attached at some 
point on its circumference. This is now cut off. The iris usually presents through 
the hole as a dark knuckle of tissue ; this is held in iris forceps, drawn a little further 
out of the wound, and cut off with iris scissors, so as to produce a peripheral iridec- 
tomy. The edges of the coloboma are replaced in position with the iris repositor, 
and the conjunctival flap smoothed back into place, being secured by two or three 
stitches if necessary. In this way subconjunctival drainage of the aqueous is sub- 
stituted for that which is no longer possible through the obliterated spaces of Fontana. 


RETROBULBAR NEURITIS 


Retrobulbar neuritis causes interference with the conductivity of the optic 
nerve in its path from the eyeball to the chiasma. A condition ensues in 
which thereis marked reduction in theacuity of vision without fundus change. 
Combined with the reduced acuity the patient complains of pain on moving 
the eyes. On examination there are found also to be present abnormal pupil 
reactions and alterations in the field of vision. The condition may be acute 
orchronic. The causes of the acute form may be local or general. 

Local Causes : Injury, inflammation and exhaustion due to overwork or 
WOITy. . 

(1) Injury: Retrobulbar neuritis may occur from hemorrhage into the 
orbit or fracture of the base of the skull, if as a result of the injury the optic 
nerve sheath is torn. If the sheath remains intact neither hemorrhage into 
the orbit, nor cellulitis of this cavity, appear to cause retrobulbar neuritis. 

(2) Inflammation (a) in the surrounding structures, the ethmoid and 
sphenoid air sinuses has been suggested as a cause of retrobulbar neuritis, 
but very few actual cases are on record; (6) metastatic infection from the 
teeth does seem to play a part in etiology here; (c) retrobulbar neuritis may 
complicate the course of the acute specific fevers. 

A general cause for retrobulbar neuritis is disseminated sclerosis, but here 
the loss of sphincter control, staccato speech, intention tremor and fleeting 
paralysis eventually make the diagnosis clear. Attacks of temporary blind- 
ness followed, when repeated, by gradually developing optic atrophy are, 
however, often the first evidence of Disseminated Sclerosis. 

In the acute form the disease is frequently unilateral, while when chronic it 
is bilateral. 

Chronic retrobulbar neuritis is usually the result of a toxemia which may 
be endogenous or exogenous. Endogenous toxemias, such a8 appear in 
nephritis, diabetes and pregnancy, give rise to it, while of exogenous toxemias 
that due to tobacco is most commonly seen. Retrobulbar neuritis also may 
occur in the course of syphilis or may result from any long-standing infection 
associated with lowered nutrition and vitality. 

Symptoms : (1) Marked loss of vision, more especially for close work, and 
an inability to see colours ; (2) pain on movement of the globe, which is most 
marked at the commencement of the acute attack, and hardly complained of 
in the chronic form. 

Signs. (1) The pupil reactions: The pupils react to light directly and 


consensually, but the reaction is not maintained on the affected side. (2) The 
18—2 
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fields of vision. (a) A scotoma may be present, relative (to colours in tobacco) 
or absolute. It may be central, paracentral, or sectorial. (b) Peripheral 
reduction of the field may occur, in some cases to the fixation point. 
(Fig. 99). 

Examination of the fundus may show different conditions in three stages of 
the disease: (1) In the early stages the fundus may be normal ; (2) in the 
intermediate stages some diminution in the arteries and increase in size of 
the veins may be seen ; (3) in the last stages “ optic atrophy,” either total or 
of the papillo-macular bundle, may appear, because here the ganglion cells 
as well as their “‘ axis cylinders’ are more liable to damage by pathological 
processes. 

In the differential diagnosis of Disseminated Sclerosis and Hysteria the 
above facts are of extreme importance. This disease is apt to occur in young 
women and war pensioners, where the observer may be biassed. The condi- 
tion is also often brought on by a “shock.” If a doubt remains and an 
attack of blindness has occurred, examine the pupil reactions and charts 
of the fields of vision. It is difficult to imagine that the curious findings 
in retrobulbar neuritis could be simulated by or suggested to the 
patient. To mistake an early case of Disseminated Sclerosis for Hysteria 
is serious. 

In Disseminated Sclerosis patches of degeneration occur in the eptic nerves 
and tracts. These are not true peripheral nerves, but outgrowths of the 
brain, so that the rule that the patches do not occur in peripheral nerves is 
here mairitained in spite of the apparent exception. 

Treatment. (1) Find the cause: the prognosis depends upon this. (2) Pro- 
tect the eyes from the light by a pad and bandage or shade. (3) Give rest by 
the installation of atropine. (4) Provide for elimination by purges and 
(5) increase resistance by tonics, mercury, iodides and fresh air. 

In the chronic type two common causes—tobacco and septic teeth—must 
both be removed if success is to be obtained. Lack of attention to this 
sometimes explains the extremely poor results of treatment. In the tobacco 
cases three conditions may be characteristically associaizd : (1) Reading is 
much more affected than distance vision ; (2) anemia is present, due to general 
tobacco poisoning ; (3) indigestion due to the combined effects of the tobacco 
and the septic teeth is frequently seen. In all cases have the urine examined 
for sugar and albumen. 


STRABISMUS (SQUINT) 


Strabismus or squint is a condition due to lack of parallelism of the optical 
axes. It results from many different causes and is of five main types. 

(1) Apparent Squint: where there is an unusual discrepancy between the 
optical and visual axes, so that although the visual axes are parallel and the 
patient is obtaining perfectly good binocular vision, the eyes appear to squint. 
To operate upon such a case is a serious error of judgment. Binocular vision 
is disturbed, and incurable diplopia (double vision) may result. 

(2) Latent Squint: resulting from a defective muscle balance. The defect 
will be made good by the patient’s own efforts provided that his power of 
binocular vision is good enough to provide the necessary stimulus. In cases 
where the defect is great, occasional diplopia is present. 

(3) Concomitant Squint: associated with high degrees of latent squint 
in which the power of binocular vision is poorly developed (e.g., in aniso- 
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metropia) ; the image seen by the more defective eye tends to be suppressed 
in consciousness (amblyopia), and hence diplopia is not present. 

(£) Paralytic Squint, in which the power of one or more of the muscles is 
lost and the parallelism of the two eyes disturbed. In this type diplopia is 
persistently present. 

These four types of squint react differently when the patient is asked {6 look 
at an olyect placed at a distance of 6 metres, and first one of his eyes is covered 
and then the other. In a case of apparent squint, the visual axes being 
both directed at the object, the eyes remain perfectly still. In latent 
squint the eye which is covered tends to fall away from its position of paral- 
lelism because the stimulus of binocular vision is removed. In the majority 
of cases of concomitant squint, either eye may be made to “ fix ” the object 
with equal ease and it is found, by observation of the covered eye, that the 
angle of squint in each case is the same. In paralytic squint the sound eye 
can fix the object easily, the affected one with greater difficulty. By observing 
the covered eye the angle of primary squint, when the sound eye fixes the 
object, is less than the angle of secondary squint, when the affected eye is 
made to do so. 

(5) One other type of squint is to be seen commonly in patients coming 
for treatment: a blind eye, from whatever cause, tends to diverge, and as it 
cannot be made to fix the object the angle of secondary squint cannot be 
measured, 

(1) Apparent Squint. Apparent squint is due to a variation between the 
optical and visual axes which is greater than normal. In apparent squint 
the visual axes are parallel. 

The optical axis, upon which the cornea and lens and sclera are centred, 
passes through the centre of the pupil and the point about which the eye 
rotates. 

The visual axis passes through the fovea centralis and the optical centre 
of the refractive mechanism of the eyeball (7.e., the nodal point). 

The inner wall of the orbit passes from the orbital opening of the optic 
canal directly forwards, while the outer wall is directed forwards and outwards. 
A line drawn from the centre of the orbital opening of the optic canal to the 
centre of the circle formed by the orbital margins represents the orbital axis, 
and will also be directed forwards and outwards. When the eyeball is within 
the orbit its optical axis tends to approximate to this line. For binocular 
vision the eyes are directed forwards, not forwards and outwards, and hence 
the optical tends not to correspond to the visual axis, but to make adivergent 
angle with it. Normally this angle is about 5 degrees, so that, when the 
visual axes are parallel, the two optical axes diverge from each other at an 
angle of 10 degrees. We have come to consider this state of things as normal, 
and when this angle becomes altered say an apparent squint is present. 

In hypermetropia the optical axes tend to approximate more closely to the 
axes of the orbits, and, therefore, are more divergent than usual, and in high 
degrees of hypermetropia the angle of divergence between the optical axes— 
the visual axes being parallel—may be great enough to produce an apparent 
divergent squint. In progressive myopia the optical axes are at first diver- 
gent to the normal extent, but as the myopia progresses, stretching of the 
eyeballs occurs posteriorly to the temporal sides of the discs, causing the 
optical axes to become gradually parallel and, finally, convergent, when the 
visual axes are parallel. In high degrees of myopia therefore an apparent 
convergent squint may be seen. 
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The angle which the visual makes with the optical axis may be referred to 
as the “angle y.”” When the optical axes are divergent, as in normal eyes 
and in hypermetropia, the angle is given the + (plus) sign. When the optical 
axes are convergent the angle is given the — (minus) sign. This is often the 
case in myopia. 

(2) Latent Squint or Heterophoria. Latent squint is a condition of defective 
co-ordination of the muscle balance of the two eyes. Under normal conditions 
there is no difficulty in maintaining parallelism of the two visual axes for 
distant objects, or convergence of these axes for close work. When the 
muscle balance is defective the eyes are kept in their proper position by an 
increased amount of nervous energy supplied to those muscles which can make 
good the defect, for if the proper position of the visual axes is not maintained 
the patient suffers from double vision—diplopia—the béte-noir of binocular 
vision. 

Latent squint can be investigated by placing before an eye a Maddox Rod 
and directing the eyes at a small bright light. Defects in maintaining 
parallelism should be investigated with the light at 6 metres distance. For 
defects in convergence the light should be at reading distance (about 11 inches) 
away from the eyes. The lamp of an electric ophthalmoscope or torch is 
convenient for this purpose. The Maddox instrument consists of a rod of glass 
(or of three or four rods placed parallel to each other) fixed in a lens-holder 
This is placed before one eye in the trial frame, the other eye being 
unobstructed. With this piece of apparatus the patient can be given 
diplopia temporarily, and so the stimulus for his maintaining the proper 
position of the visual axes can be removed. 

With one unobstructed eye he sees the small bright “ spot” of light. The 
Maddox rod before the other converts the light into a “line” of light. He 
thus sees the “spot’’ with one eye and the “line” with the other. If the 
rod is placed horizontally the “line” is vertical and horizontal defects of 
muscle balance can be measured. If the rod is placed vertically the “ line ” 
is horizontal and vertical defects in muscle balance can be investigated. 

Horizontal defects—esophoria where there is a tendency to convergence, 
and exophoria where there is a tendency to divergence, of the visual axes— 
can be corrected by prisms placed respectively base out or base in before 
the eye until the “line ” seen with one eye, lies upon the “ spot ’’ seen with 
the other. Vertical defects—hyperphoria where one visual axis tends to 
be raised, and hypophoria where one visual axis tends to be lowered, as com- 
pared with the other eye—can be investigated by prisms placed respectively 
base down or base up before the eye until the “line” again lies upon the 
&e spot.” 

In measuring horizontal defects, which are common, it is sufficient to state 
that there is so much eso- or exo-phoria. With vertical defects, which are less 
common, one must state also the eye which is taken as the defective one 
(e.g., 3 degrees of left hypophoria, which would be identical as to measurement 
with a similar amount of right hyperphoria). The above description will be 
more readily understood if the reader will provide himself with a Maddox 
rod, a prism, and a source of light, and verify the following statements :— 

1, A prism displaces the image of an object in the direction towards which 
its apex is pointing. 

2. The visual axis is displaced in the opposite direction to the displace- 
ment of the “‘ line of light ” as seen through the Maddox rod (e.g., if the “ line ”’ 
is displaced downwards “‘ below the spot,” the visual axis of that eye is “ up,” 
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and it will be necessary to use a prism apex upwards before it, to make the 
“line ” lie upon “ the spot ”’). 

Similarly if the “line” is displaced to the left, the visual axis tends to lie 
to the right, and a prism with apex to the right will be necessary to make the 
“line ” lie upon the “ spot.” 

A similar procedure can be carried out to measure a defect in muscle 
balance for near work. This is often quite different from the defect as 
measured for distance, because for near work the eyes are turned downwards, 
and the inferior rectus and superior oblique muscles have, therefore, a con- 
siderably altered power from that when acting in the horizontal position. 

Before beginning to measure esophoria and exophoria at reading distance 
a 5-degree prism should be placed apex down before one eye, and the 
Maddox rod before the other, to dissociate accommodation from convergence. 

(3) Concomitant Squint. In apparent and latent squint the visual axes 
remain parallel under normal conditions and the patient may have perfect 
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Fia. 95. To iliustrate concomitant squint. 


binocular vision. In the types of squint which follow the visual axes are not 
parallel. 

Concomitant squint is associated with errors of refraction and connected 
with binocular vision and heterophoria. A convergent concomitant squint 
is usually seen in long-sighted eyes. No accommodation is necessary for 
distant vision in emmetropia, but for viewing near objects the ciliary muscle 
contracts and the visual axes converge. Accommodation is associated with 
convergence (and contraction of the pupils) as a synergic act carried out from 
parts of the third nerve nuclei which are near to each other on each side of the 
middle line. In hypermetropic eyes, which require for distant vision a 
constant accommodative effort of the ciliary muscle to correct the hyper- 
metropia, a tendency to the associated convergence is therefore present. 
Thus convergent squint in hypermetropic eyes is explained, but the liability 
to divergence of the visual axes sometimes seen in myopia cannot be con- 
sidered as merely due to a lack of accommodative effort. Into the eyeball as 
it lies in the orbit are inserted the four recti and the two oblique muscles. 
These arise from the walls of the orbit in such a way that the oblique muscles 
make a considerably larger angle (51 degrees) with the inner wall than do the 
recti muscles (27 degrees). It is that part of the superior oblique which lies 
between its pulley and the eyeball which directs its force of contraction. 
The internal, inferior, and superior recti muscles are adductors of the visual 
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axes, and the superior and inferior obliques with the external recti are abduc- 
tors. In hypermetropia, owing to the diminutive size of the eyeball, the 
angle of action of the adductors is increased, while that of the abductors 
is diminished, and hence the balance of power of the groups is disturbed in 
favour of adduction. In myopia, owing to increase in size of the eyeball, 
the angle of action of the adductors is diminished and that of the abductors 
is increased, disturbing the balance of power in favour of the abductors. 
Reference to the accompanying diagram will help to make this clear (Fig. 95). 

Even now a great deal remains to be explained. Many cases of high 
hypermetropia do not squint, some cases showing convergent squint are 
myopic, and cases of squint are seen showing scarcely any refractive error at 
all. Again, some squints are immediately improved by glasses which correct 
the refractive error present, while the wearing of the proper correction for 
years has not the least influence upon others. 

An investigation of the patient’s power of binocular vision explains some of 
these cases, Treatment should not be undertaken without the co-operation of 
an orthoptist so that the binocular faculty may be developed to the full so as 
to obtain a perfect functional result. 

(4) Paralytic Squint. The two eyes are normally moved together by the 
co-ordinated action of the six external muscles attached to each in such a way 
that the visual axes remain parallel in all positions into which the eyes can be 
turned. If any of these muscles cease to act parallelism of the visual axes 
is no longer maintained on looking in certain directions, the movement of one 
of the eyes being defective. Paralytic squint differs from the forms we have 
discussed by being accompanied by certain signs and symptoms, of which 
diplopia (double vision) and false projection are the chief. The angle of 
primary squint when the sound eye fixes any object is also less than the angle 
of secondary squint when it is fixed by the affected eye. In cancomitant 
squint these two angles are equal. Often without obvious strabismus the 
patient complains when looking at a single object, such as a penholder, of 
“seeing it double,” and that one of the images is fainter than the other and 
perhaps tilted as well. On following the penholder with hi: eyes as it is moved 
in various directions up and down and to the right and left, and keeping his 
head still, the patient finds that in some directions the distance between 
the two images is increased, and in others diminished, while a position 
may be found in which he does not suffer from any double vision at all, and 
in this position he tends to hold his head so as to overcome his diplopia. The 
distance between the images is greatest when the eyes are turned in the 
direction of the defective muscle. If the patient with a paralytic squint is 
asked to look at the top of a penholder held before his eyes, one eye looks in 
the required direction, while the other fails to do so, and the angle between the 
visual axes is appreciable and most easily estimated by noting the positions 
of the two light reflexes reflected from the corner. This angle is called that 
of primary squint. Ifthe eye which “ fixed ’’ the penholder without difficulty 
is now covered, and the patient is asked to look at the top of the penholder 
with the other eye, it is found that the angle between the visual axes is now 
greater owing to the greater effort necessary to make this partially paralysed 
eye “fix.” This angle is called that of secondary squint. The eye which, 
when it fixes, gives the greater angle of squint is the defective one. 

False Projection. The patient should now cover the good eye and look at 
the top of the penholder with the defective one. While he is doing so the 
penholder should be moved about and he should be asked to touch the top of 
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it with his finger. It will be found that in some situations his idea of its 
position in space is faulty, and that he tends to overestimate its position to 
the left or right, or gives it as too high or too low. The overestimation is 
greatest in the direction of pull of the defective muscle. As a result of false 
projection the patient tends to keep his defective eye closed. 

Action of Eye Muscles. Before any systematic investigation can be under- 
taken as to which muscle is actually defective, the normal actions of the 
Naira muscles must be appreciated. For this the following table will be 
useful :— 


Nerve III. Internal rectus. | Adductor. — Ts 
Nerve III. Inferior rectus. | Adductor. Depressor. External rotator. 
Nerve III. Superior rectus. Adductor. Elevator. Internal rotator. 
Nerve VI. External rectus. Abductor. — — 
Nerve IV. Superior oblique. Abductor. Depressor. Internal rotator. 
Nerve III. Inferior oblique. Abductor. Elevator. External rotator. 


From a consideration of the above table certain facts emerge. 
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Fia. 96. To illustrate paralytic squint. 


Abduction and Adduction. All of the six muscles have either an abductor 
or an adductor action. The internal rectus is a pure adductor. The external 
rectus is a pure abductor. The superior and inferior recti which act with the 
internal rectus as adductors are less powerful in their assistance than the 
superior and inferior obliques which act with the external rectus as abductors. 
To counterbalance this the internal rectus is more powerful as an adductor 
than is the external rectus as an abductor. The power of the group of 
adductors is thus balanced by that of the three abductors. 

The whole group of adductors is supplied by Nerve III. In all work within 
a distance of 6 metres some convergence is necessary, so that the two groups 
of adductors act together for long periods by co-ordinate action of the two 
third nuclei. 

- The group of abductors are supplied one from each of Nerves ITI., IV., and 
VI. The abductor groups of the two eyes are never in co-ordinate action 
together, for divergence is never a necessary act. 

On turning the two eyes to the right or left the abductors of one eye act 
with the adductors of the other in a co-ordinate fashion, by means of the 
third nucleus of one side acting with the third, fourth, and sixth nuclei of the 
opposite side. Further, the third nucleus of the right side supplying the 
right internal rectus gives off some fibres which pass by the opposite sixth 
nerve to the left external rectus, and vice versa. 
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Elevation and Depression. The inferior rectus and superior oblique muscles 
also act together as depressors, and the superior rectus and inferior oblique as 
elevators, the relative amount of power supplied by each component in the 
performance of the movement varying with the position of the eyes. This 
will be clearer from the accompanying diagram (Fig. 96). The recti muscles 
arise from around the orbital opening of the optic canal, and pass forwards to 
their insertions into the globe, their line of pull, making an angle of about 
27 degrees with the inner wall of the orbit. The oblique muscles are inserted 
into the posterior and outer quadrants of the globe and thence pass forwards 
to their origins—the inferior obliques to the orbital walls and the superior 
obliques to their ‘‘ pulleys ’—their line of pull making an angle of about 
51 degrees with the walls of the orbit. Hence when the eye is adducted 
51 degrees the obliques cease to have any abductor action and become purely 
elevators or depressors. Similarly, when the eye is abducted 27 degrees, the 
recti cease to have any abductor action, but become purely depressors or 
elevators. 

These facts are useful if it is desired to discover which, if any, of the elevator- 
depressor group have become paralysed. 

External and Internal Rotation. Wheel-like movement around an antero- 
posterior axis is normally never seen, because the tendency for one of the 
elevator-depressor pairs to rotate the eyeball internally is counterbalanced 
by that of its partner to rotate the globe externally, and vice versa. For the 
expression of this movement it is convenient to consider external rotation as 
the movement of a point upon the edge of the cornea corresponding to “ twelve 
o’clock ” outwards towards the external canthus. In paralysis of one elevator 
or depressor the sound partner produces abnormal rotation of the eyeball and 
tilting of the image seen. It follows that when tilting of the image is present 
it is due to paralysis of one of the elevator-depressor group, and that the eye 
with the tilted image is the defective one. 


Discovery of the paralysed muscle is effected by consideration of the type of diplopia 
present, and of the direction in which the eyes must be turned to produce the greatest 
displacement between the images. The investigation must be conducted systematic- 
ally, the argument being developed step by step. It is to be remembered that when 
the images are “ crossed ”’ (that is, the image seen with the right eye lies to the left, 
and that seen with the left eye to the right) the axes are “‘ uncrossed ”’ (that is, the 
eyes are divergent); whereas when the images are ‘“‘ uncrossed’”” (that seen with 
the right eye being to the right of that seen with the left) the axes are “‘ crossed” 
(that is, the eyes are convergent). Similarly, if the image seen with the right eye 
is “up,” the visual axis of that eye is lowered, and vice versa. Finally, if the image 
seen with the right eye is internally tilted, then the right eyeball is externally 
rotated upon its visual axis. The position of the eyeball and the image it sees are 
always related to each other in the reverse sense. There is no criterion as to which eye 
is the defective one. The visual axes being no longer parallel, which one is at fault 
remains to be discovered. If the right visual axis is raised this may be due to failure 
of the right depressors or of the left elevators. The eyes squint relatively to each 
other and not to any fixed mean. ° 

Take the case of paralytic strabismus into the dark room and put before his eyes a 
pair of glasses in which there is a red glass before the left and a green before the 
right (it is useful to keep a standard arrangement, as it facilitates thinking). Let the 
patient be seated at about 4 feet from a good source of light at which he is asked to 
look, all the other lights being obscured. For the purposes of the examination it is 
more convenient to stand close to the patient and move his head up and down, or to 
the right and left, rather than tp move the light. The light is not moved so easily 
as the patient's head, and by moving his head oneself, one minimises the effect of the 
mental confusion which is always present in cases of squint. We have now, as far 
as possible, ideal conditions :— 
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(a) One source of light only. 

(6) An easy method of distinguishing which image is seen with the right eye, 
and which with the left. 

(c) A method of making the patient look quickly in any required direction. 

The only thing the patient now has to do is to describe the positions of the images 
which he sees, and this is often rather more than he can do intelligently. No step is 
left out of the reasonirig in the example which follows. 

The ‘patient complains of a diplopia in which one image lies above the other. 

_ Is the diplopia crossed or uncrossed ? The image seen with the right eye (green) 
lies to the left, and that seen with the left eye (red) to the right. 

Therefore, the diplopia is crossed, the visual axes uncrossed and the eyes divergent, 
the adductors being at fault. 

(1) Ignoring for a moment the lateral displacement and investigating the vertical 
displacement only, the red image (left) is raised, therefore the left visual axis is 
lowered as compared with the right, due either to failure of the left elevators or the 
right depressors. 

On looking upwards the vertical displacement is reduced, the images approaching 
one another in this respect, while on looking downwards the vertical displacement 
is increased. The fault lies with the right depressors, and the muscles at fault are 
the right inferior rectus or the right superior oblique. When the right eye looks 
downwards and to the left in 51 degrees of adduction, the superior oblique acts as a 
pure depressor. In this position the vertical displacement of the images is relatively 
diminished. 

When the right eye looks downwards and to the right in 27 degrees of abduction, 
the inferior rectus acts as a pure depressor. In this position the vertical displace- 
ment of the images is increased relatively. 

When looking down the vertical displacement of images is greatest in abduction 
when the inferior rectus is chiefly in action. Hence this is the muscle at fault in the 
right eye. This is confirmed by the previous finding that it was one of the adductors 
which was at fault, and can be investigated further as follows :— 

(2) Considering the lateral displacement only. On looking to the right the lateral 
displacement diminishes, while on looking to the left it increases. Therefore it is 
greatest when the adductors of the right eye are in action. Hence, the right adductors 
are at fault. 

(3) The diagnosis of the muscle at fault can be confirmed further by a considera- 
tion of the tilt of the image seen with the defective eye, which is as a rule present 
when one of the elevator-depressor group is involved. 

The right (green) image is tilted outwards, especially on looking to the left. 

The rotary effect of the recti disappears in 27 degrees of abduction (Fig. 96), so 
that weakness of the right inferior rectus (which we believe to be paralysed) would in 
this position produce no tendency to wheel-like movement of the globe. In 51 
degrees of adduction, however, the rotatory effect of the recti is at its maximum, and 
the paralysed inferior rectus would here be unable to oppose the tendency to wheel- 
like movement of the globe inwards produced by its colleague the right superior 
rectus on looking towards the left. 


Ocular torticollis is a somewhat unusual form of squint in which a partial 
paralysis of the superior rectus of one eye is accompanied by an overaction 
of the inferior oblique of the other. Suppose the right superior rectus to be 
defective: On looking to the right the right superior rectus is acting in 
abduction and the left inferior oblique in adduction. Both muscles in these 
circumstances have well marked elevator actions (see Fig. 96). If the superior 
rectus is weak it overacts to maintain horizontal movement of the eyeball and 
the opposite inferior oblique will overact. This results in 

(1) Diplopia in which the image seen with the left eye is lowered and tilted 
inwards. 

(2) Head-tilt, in which the lowered and tilted image seen with the left eye 
is raised by tilting the head down towards the left shoulder. 

(3) Finally Suppression, in which diplopia disappears and the head-tilt is 
abandoned because the overacting inferior oblique no longer causes symptoms. 
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Occasionally the condition is bilateral. It often yields satisfactorily to 
orthoptic treatment combined with a free myectomy of the inferior oblique 
performed through the lower lid. 


PERIMETRY 


I. Instruments. Central or direct vision—by which the form of objects is per- 
ceived—occurs only at the macular region of the retina. This area, about 1-5 mm. 
broad, subtends an angle of 4 to 6 degrees outside the eyeball ; hence form is seen 
distinotly in only a very small part of our visual field. In the remaining or peri- 
pheral retina perception of movement and orsentation in space take place, which are 
essential for useful sight. Marked reduction of the peripheral fields of vision results 
in the patient’s being unable to find his way about, especially in low illuminations, 
even though his central vision may be 6/6 in each eye. This condition is typically 
seen in case of night blindness. 

The fields of vision are normally limited by the shape of the eyebrow and the 
nose. Their usual extent is upwards 45 degrees, downwards 70 degrees, inwards 
60 degrees, outwards 95 degrees, but with specially constructed apparatus it is found 
that the true visual field is represented by a complete circlé subtending an angle of 
95 degrees at the fixation point. When looking directly forwards the visual fields 
of the two eyes overlap by 120 degrees ; within this angle binocular vision is possible. 
It will be noticed that the loss of one eye, besides depriving the patient of the power of 
binocular vision, entails the loss of 35 degrees of field upon that side. This, though 
apparently slight, is a serious handicap when working with machinery or moving in 
crowded thoroughfares. So far the field for white only has been considered. The 
fields for colours are smaller than for white, and are concentric with it—that for blue 
being the largest and that for green the smallest, while that for red occupies an 
intermediate position. In some toxic conditions such as tobacco poisoning, and in 
cerebral tumour, the field for colour may be lost, while that for white is retained, 
hence their investigation is sometimes important. 

The patient’s field of vision may be measured in three ways : 

(A) A rough comparison of its extent may be made with that of the surgeon. This 
is most conveniently carried out with T7'raguatr’s Discs. 

(B) The perimeter may be used to examine the field more specially for peripheral 
defects. Two types of perimeter are chiefly in use, namely, McHardy’s and Lister’s, 
and in both the measurements are taken on the arc of a circle. 

(C) The Scotometer may be used to examine the field specially for central defects 
and for alteration in the size and shape of the blind spot (disc). 

Three types of scotometer are in general use: Bjerrum’s Steen, Elliot’s “Scoto- 
meter, and Bishop Harman’s Scotometer. 

In all three measurements are made upon a flat surface. 

(A) Rough Comparison. To examine the patient’s right field of vision the surgeon 
instructs her to cover her left eye, and sitting facing the surgeon to look at his left eye. 
By moving Traquair’s disc, mounted in its long handle, in the periphery of the field 
of vision of his left eye (the right being closed), the surgeon may compare the position 
where he is first conscious of the presence of the disc, with the position at which the 
patient first notices it. The patient’s left eye next may be compared with the 
surgeon’s right in a similar manner. With a little practice considerable information 
can be obtained from these simple tests. By using the coloured discs the fields for 
colours also may be rapidly examined. 

(B) McHardy’s Perimeter consista of a graduated arc of a circle made of metal 
pivoted about a point. Near the centre of the circle of the circumference of which 
the arc forms part is a movable chin rest, which can be adjusted to bring the patient’s 
eye accurately into the centre of curvature of the arc and keep it there throughout 
the examination. A white “ spot ’’ marked upon the arc at its pivoting point remains 
stationary in all positions, whilé another “ spot’ (the colour and size of which can 
be altered) is made to move along the ciroumference of the arc in either direction. 
This movement is carried out by the surgeon by means of a mechanical device. The 
instrument includes a hinged holder for a chart, and a pointer which by a system of 

gearing moves relatively to the spot upan the arc, and renders the recording of results 
practically automatic. Each field is charted separately, the other eye remaining 
closed. Two difficulties occur with the apparatus. 

l. The illumination of the moving spot. If daylight is used the records obtained 
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upon bright and dull days are not compardble. If artificial light is used its intensity 
varies with the square of its distance from the object. Apart from this are the 
difficulties encountered from shadows cast by the patient’s head and the parte of the 
perimeter itself. These shadows can be got over to some extent and the distance 
of the spot from the light can be equalised by having’a system of three lights, one 
above and one on each side of the patient’s head. 

2. The visibility of the traveller, which carries the spot along the arc’s ciroumference, 
and the noise it makes upon tts journey. The patient thus sees ‘‘ something coming ”” 
before he sees the spot, and after repeated examinations knows how far it has 
travelled by the duration of the sound accompanying its passage. 





Tie. 97. The angles of vision subtended horizontally by a patient 
situated at P and looking towards F. 


F. = Fixation point. 
P.F. = Line of Fixation. 
A.P.C. = Angle of Vision, Right Eye= 155°. 
D.P.C. = Angle of Vision of which the patient is deprived by the 
loss of the Left Eye = 35°. 
C.P.B. = Angle of Binocular Vision = 120°. 
D.P.A. = Total angle of Vision = 95° on each side of F. 


Lister’s Perimeter. This instrument meets both the difficulties mentioned. 

1. The spot is illuminated by a small electric lamp, with a daylight filter, situated 
at the end of an arc subtending twice the angle of that used in McHardy’s perimeter 
and pivoted at its medial point. Difficulties with the weight of the aro are at the 
same time overcome and a perfect balance obtained. 

2. The traveller is hidden in the body of the aro and travels almost noiselessly 

,in @ groove upon ball bearings. The surface of the arc visible to the patient is 
covered with velvet so that it does not reflect the light, and the colours provided are 
washable and kept in a box out of the dust and light so that they do not fade or 
become dirty. The instrument has an adjustment which makes it possible to use 
it for scotometry, but this is not an essential point. 

(C) Bjerrum’s Screen consists of a square of dull black cloth of 1 metre side fitted 
upon a roller and stowed like a blind. The patient sits before it at a distance of 
1 metre ; his head should be supported by a chin and forehead rest, so that his eye 
remains exactly 1 metre from the screen throughout the examination, and the other 
eye must be kept closed. The central field is examined by moving Traquair’s disc 
over the surface of the screen, records being made by the insertion of black-headed 
pins. A “fixation point,” at which the patient can look, is provided by a white- 
headed pin. A ‘ Tangent scale ” aidsin the transference of the records thus obtained 
to a chart ; or Foster’s modification of the instrument will tend to make this easier. 

The method is slow, the screen is cumbersome, and the records must be transferred 
one by one to the chart in the eurgeon’s spare time. The instrument is, however, 
extremely accurate. Note that the screen is a flat surface, not an arc of a circle 
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as in the case of the perimeter, so that tangents are recorded and not angles. This 
does not matter when the angle is small, but the method must not be used in measure- 
ments more than 30 degrees outside the fixation point owing to increasing errors 
introduced at larger angles (Fig. 98). 
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Fig. 98. To illustrate the distortion occurring outside 30° of the 
fixation point when using the flat Bjerrum’s screen instead of the 
circular arc of the perimeter, and the use of the tangent scale to 
correct this distortion when transferring the reading to the chart. 


Elliot’s Scotometer. A circular screen of dull black cloth 1 metre in diameter is 
pivoted at its centre and able to revolve. Upon this large black disc one of its radii 
is marked and graduated in black stitching. From the centre of the disc, which is 
marked with a white “fixation ” spot, a white or coloured bead gan be moved along 
a thread which coincides with the radius marked with black stitching. By rotating 
the black disc as a whole the marked radius can be made to take up any position, 
and the central field of vision can be thus investigated by the movements of the bead 
along it. The various readings are recorded upon a chart held in position upon a 
small desk at the back of the instrument. 

The method and apparatus are still cumbersome, but the examination is more 
rapidly carried out and the recording of results is much easier. The instrument is 
not so accurate as Bjerrum’s screen. <A forehead and chin rest is still necessary. A 
tangent scale is not used. The eye under examination is placed at 1 metre from the 
screen. 

Bishop Harman’s Scotometer is built upon the principle of the Perimeter. The 
distance of the eye from the screen is much less and is automatically fixed by the 
frame of the instrument. The chart is held in a carrier and separated from the 
screen in front of it by tracing paper, so that the recording is automatic. The 
surgeon covers his hand with a black glove and moves spots of different colours 
mounted upon a handle (like Traquair’s discs) about the screen. In this examina- 
tion the surgeon is sufficiently near the patient to be sure that he is really looking at 
the fixation point, marked in the centre of the screen by a white bead, and giving his 
attention to what he is doing. No separate chin and forehead restis necessary. By 
using tracing paper of different colours records at different times can be compared 
on the same chart. The method is easy to use, the examination can be carried out 
quickly and the apparatus is portable. Some accuracy is sacrificed, but this is to 
some extent counterbalanced by the surgeon’s being able to see that the patient is 
attending to the examination in progress, 
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Il. Points in the Examination. The fields of vision should be charted in a 
special perimeter room. The instrument should be placed upon a table, the height 
of which can be varied, and the patient should be seated comfortably upon an 
adjustable stool. The test requires concentrated effort, and the patients upon whom 
it is performed are frequently the subjects of nervous disease ; fatigue is thus easily 
induced and the result completely vitiated. If the sonsistency of the patient’s 
answers begins to fail, it is better to break off the examination and complete it on 
another occasion. The surgeon must be careful throughout not to affect the results 
by “‘ suggestion.” 

During the investigation the patient covers one eye and directs the attention of 
the other upon the central fixation spot, which should be about 5 mm. in diameter. 
He must realise that immediately he sees “‘ something white coming into view ” he 
should give the signal, not waiting until he can distinguish the shape of the moving 
object, which should be a 5 mm. white square (but may be larger if necessary). The 
position at which the square is first seen depends upon its (a) size, (b) illumination, 
(c) rate of movement. These three factors, of which the third is usually not appre- 
ciated, should be noted upon the perimeter chart together with the names of the 
patient and the examiner, and the date. The moving square should travel along the 
arc of the perimeter at a rate of 1 om. per second, coming into view from without 
inwards and completing the whole journey to the fixation spot at each trial. A large 
central blind area thus may be discovered in a visual field of which the outer limits 
are not contracted. Retinitis Pigmentosa—night blindness—shows a paracentral 
scotoma, the central and peripheral fields remaining normal. Should the patient 
have a blind central area which prevents his seeing the central fixation spot, he 
should sit with the tip of his index finger resting upon it, his elbow being supported 
on the table. He can then direct his gaze to where he knows the tip of his index 
finger to be, although he cannot see it; thus the peripheral fields can be measured 
in the presence of marked central defects. To insure accuracy four readings should 
be taken in each quadrant, and sixteen readings in any quadrant showing a defect 
so that its shape and size may be accurately represented upon the chart. Whenever 
a chart of one visual field is made, a chart of the other, made at the same time, should 
accompany it. Examining the fields for colours sometimes may provide valuable 
information, as in cases of toxic amblyopia or cerebral tumour. 

Investigation of the central parts of the fields should be carried out with special 
attention to (a) defects around the fixation point, (5) alteration in the shape and size 
of the blind spot. Defects in the central area may be present after choroido-retinitis, 
and alteration in the shape of the blind spot occurs in glaucoma and is known as 
Bjerrum’s scotoma. Throughout the examination the surgeon should see that the 
patient’s eye is directed steadily at the fixation point. 

III. Variations in the Visual Fields occur in extraocular and intraocular 
disease, and records made in the way described above may give valuable information. 

(A) Hutraocular. To understand the changes in the visual fields in lestons of the 
central nervous system we must know the anatomical course of the visual path from 
the eyeball to the occipital cortex. Below the chiasma the papillomacular bundle 
occupies, in the first third of the optic nerve, an external quadrant of its circumference, 
but behind this is centrally placed, and therefore protected to some extent from 
injury. At the chiasma the inner portions of the optic nerves are occupied by the 
fibres from the nasal halves of the two retinse, while the outer portions are composed 
of fibres from the temporal halves. A decussation of the nasal fibres takes place, the 
temporal fibres do not decussate, but are continued into the optic tracts of the same 
side. The fibres from the maculs probably decussate at the chiasma, both macule 
being represented in both optic tracts, but this point remains undecided. The optic 
tract of each side extends around the crus cerebri and makes communications with 
the external geniculate body, the superior corpus quadrageminum, and the optic 
thalamus. From these stations fibres are collected into the posterior part of the 
posterior limb of the internal capsule, together with those of hearing, and probably 
of taste and smell. From the internal capsule the optic radiation extends to the 
internal aspect of the cortex of the occipital lobe. It is divided into a dorsal and 
ventral division, and passes outwards and backwards in close relation to the descend- 
ing horn of the lateral ventricle, having this structure behind, internal, and finally 
in front of it, and the substance of the temporal lobe external to it. 

Lesions of the fibres in the visual path, with corresponding changes in the visual 
fields, occur at four points along their course :— 

1. At the optic nerve (below the chiasma). 
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2. At the chiasma. 

3. At the internal capsule (above the chiasma). 

4. At the optic radiation. 

1. Below the chiasma (in the optic nerve) a retrobulbar neuritis results in concentric 
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Fic. 99. Chronic retrobulbar neuritis. Male. Age 53. Left vision = 26/60. 
Diabetes. Excessive smoking. Unshaded area shows total field for red. 
Note (a) Peripheral reduction; (b) Central scotoma; (c) Paresis of papillo- 
macular bundle. 





contraction of one visual field, central, sectorial or paracentral scotoma (for colour 
especially), or complete blindness in one eye (Fig. 99). 

2. At the Chiasma. The pituitary body is in relation to this structure below, 
separated from it by the diaphragma sells, while the stalk of the gland passes upwards 
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Fie. 100. Dyschromatopsia in a case of Pituitary Tumour. Male. Age 46. 
10 mm. sq., good daylight, 1 om. per sec. Inner dotted outline = field for 
Blue. Homon (not Bitemporal) Hemianopia was present. Affection of 
Geld for Blue much greater than that for White. 


R.V.B + 1-0Ds = 6/6, L.v.e +1505. 


+O 7SDay,” 70° = 6/6 pt. 

Central vision therefore quite good. 
behind it. The inner parts of the posterior aspect of the chiasma are occupied by 
decussating nasal fibres, pressure upon which produces blindness of the nasal halves 
of both retine, and therefore in the two temporal fields of vision (Bitemporal 
Hemianopia). 
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3. Above the Chiasma and from here to the internal capsule a lesion of the nerve 
path will produce destruction of the fibres of the temporal half of the retina of the 
eye on the same side, and of the fibres of the nasal half of the retina of the eye upon 
the opposite side (i.e., a lesion of the right optic tract will produce blindness of the 
right halves of the two retinm, and loss of the field of vision to the left (Homonymous 
Hemianopia). ; 

Although bitempora] hemianopia is considered as typical of a lesion of the pituitary 
gland, it is by no means the only alteration in the visual fields which is found. Put 
shortly, the position is as follows: (a) If the pituitary enlargement spreads upwards 
and forwards, pressure upon one optic nerve will produce concentric contraction of 
one visual field. (6) If the enlargement spreads upwards, pressure upon the chiasma 
will produce hitemporal hemianopia. (c) If the enlargement extends upwards and 
backwards a homonymous hemianopia occurs from pressure upon one optic tract. 
Two points may be noticed: (1) No change in the fields of vision will occur in 
pituitary disease until the enlargement has left the sella turcica. (2) Whatever 
change occurs in the fields of vision, the fields for colour will be affected much more 
markedly than those for white. This symptom—Dyschromatopsia—is characteristic 
of allcerebral tumours (Fig. 100). 

A lesion at the internal capsule gives the same symptoms of homonymous 
hemianopia as one in the optic tract above the chiasma. Here the hemianopia is 
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Fra. 101. Right Eye. Chronic Glaucoma. Age 32. Good Artificial Light. 
RV = 6/12. eet ee contraction of field fused with concentric enlargement 
of blind spot (cf. chart on p. 272). 


accompanied by hemiplegia and hemianssthesia. In a right hemiplegia the left 
internal capsule has been damaged. Thus the fibres in the left optic tract and the 
left halves of both retinw are paralysed and the visual field is lost to the right (t.e., 
on the same side as the hemiplegia). 

It will be found on referring to the discussion upon pupil reactions (see p. 232) 
that in a lesion of the optic nerve below the chiasma the consensual reflex to light of 
the pupil of the affected eye is retained while in a lesion above the chiasma light 
falling on the seeing half of either retina causes contraction of both pupils (Wernicke’s 
reaction). 

4. ee of the optic radiation occur in tumours of the temporal lobe in 40 per 
cent. of cases. The ventral division of the radiation is usually affected, which results 
in loss of the upper quadrants of both visual fields. The loss in the early stages of the 
disease (when diagnosis is important) is slicht, but more marked in the eye on the 
aide of the disease, especially for volours. Besides the damage to the optic radiation, 
a curious visual hallucination, due to irritation of the temporal cortex, is occasionally 
seen by the patient and occurs always in the blind portion of the visual field, ¢.e., in 
the upper quadrant. This hallucination is organised to a variable extent, and does 
not consist of flashes of light (typical of tumours of the occipital lobe), but of real 
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people doing unusual things. Some of the examples which are recorded are that the 
patient sees : 

(a) An officer in the uniform of Marlborough's Dragoons. 

(b) A little black woman cooking. 

(c) Four men at a card table, one of them throws down his cards and the scene 

vanishes. : 

The same scene is enacted time after time, and is only of momentary duration. 

The importance of these symptoms is that they enable a diagnosis to be made of 
the site of temporal tumours, a rare thing in cerebral surgery, and without which any 
attempt at removal is impossible 

(B)-Jn intraocular diseases the visual fields are altered as a result of : 

(a) Glaucoma. 

(6) Detachment of the retina. 

(c) Choroiditia and retinitis. 

(d) Vascular disturbances in the retina. 

(e) Optic atrophy. 

(a) In Glaucoma it is found that (1) the fibres that supply the temporal half of the 
retina are the more liable to injury by the increased intraocular tension. Their 
longer intraocular course cannot be sufficient to explain this, because the fibres 

supplying the nasal half seem almost totally 

RIGHT immune in some cases. Perhaps the way in 

! which the temporal fibres leave the disc 
renders them more easily affected by the 
cupping of this structure. Whatever the 
explanation, it is a fact that the visual field 
to the nasal side becomes markedly con- 
tracted in this disease, the chart showing a 
‘“‘ spiky”? character (Fig. 94). When the 
° usual smooth contour, which the outer limit 
of the visual field presents, is lost, the 
surgeon should always be on the look-out 
for some pathological process being at work. 
(2) Besides the peripheral nasal contraction, 
it is found (on charting the central field with 
Bishop Harman’s scotometer) that the oval 
shape of the normal blind spot is altered and 
ote ie iG es eee o ae several variations may be present, ¢.g., a 

ina owe u ; ale. : 

Age 55. Field tkenieans and after era a tcl bea oe 

treatment by Cautery Puncture. P hase alah pated Tge- 

Vision on each occasion 6/5. Note ment, the points of whigh converge upon and 

improvement especially above the envelop the fixation pomt. Finally fusion of 

fixation point. 5 mm. white square. the crescentic enlargement of the blind spot 

Good artificial light, lom. persec, | with the peripheral contraction may be seen 

in which only the points of the crescent can be 
made out (Fig. 101). Cupping of the disc is related to the portion of the field which is 
lost in the following way: If the loss is most marked in the upper nasa] quadrant 
of the field the lower temporal quadrant of the disc will show the edge of the cup 
approaching most nearly to the edge of the disc. Again, if the crescentio enlarge- 
ment of the blind spot is most marked in its upper part, then the edge of the cup will 
coincide most nearly with the edge of the disc in its lower quadrant. Thus the loss 
of field appears more intimately associated with cupping of the disc than with the 
length of the intraocular course of the visual fibres. 

(6) In detachment of the retina 4 chart of the visual field of the affected eye may 
assist by indicating (1) How near to the fixation point the detachment has extended. 
(2) What has been gained by treatment. By taking a chart of the field of vision 
before and after treatment, an ocular demonstration is provided as to how much 
improvement has been made. (3) How extensive is the lesion in a casé of shallow 
central detachment, occurring near the macula, where its limits are hard to define, 
because the displacement forwards of the membrane is so slight that even its most 
elevated portions when examined ophthalmoscopically are in foous (Fig. 102). 

(c) In Chorotditis and Retinitis the patches of diseased retina and the scars that 
remain provide scotemata, which are more extensive for colours than for white. 
This is specially true when the patches occur near the macular region. In Retinitis 





PERIMETRY 


Pigmentosa a scotoma appears in the area of the field corresponding to that in 
which the pigmentation appears, namely, the paracentral zone; later the periphery 
of the field, outside the scotoma, is also lost. The patient in this disease, although 
his visual aculty remains good, is greatly handicapped by the reduction of the 
visual field, which finally occurs in both eyes (Fig. 103). 
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(2) In Vascular Lesions of the Retina. An artery affected by embolism will give 
LEFT, 


RIGHT. 

















PRI RA OA 
GAAS SANS 


RSS WS . Ne 
SLAG 
ANS XY ~ 





‘t,, 


WA 
N SS REAR RESERRL 
LQG 

SESH MW 


‘ 
W 




































NX SS NX 
ASSU AAG ie \ 
CSS, RA w 


\\ 
. NSS 





SSS 


WS 






RS S Xx a 
SSS BQO é & SS 






QI QV“07° 


s SS ~~ 
. 





Fig. 103. Case of Retinitis Pigmentosa. Male. Age 45. Increasing Nictalopia 


since adolescence. 
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Note: Greatly reduced visual fields compatible with good central vision. 
5 mm. white square, good artificial light, 1 cm. per sec. 


rise to a quadrantic defect in that part of the visual field which corresponds to the 
area of the retina which it fails to supply with blood. A thrombosed vein will give 
rise to a similar but much less definite loss. The retina is at first sight much more 
affected by thrombosis than by embolism, but whereas in the former some recovery 
is likely to occur, especially if the cause of the 
thrombosis can be discovered, in embolism of 
an artery permanent damage is done almost 
immediately to the part of the retina deprived 
of blood, and very little, if any, recovery 
takes place (Fig. 104). 

(e) In Optic Atrophy. This is not a true 
intraocular cause for loss in the visual field. 
It is mentioned here to emphasise again two 
points: (1) A considerable amount of pallor 
of the disc is compatible with fair visual acuity 
and an almost normal field of vision. (2) A 
diagnosis of optic atrophy must not be made 
unless also (a) the field of vision shows con- 
traction, and (6) the visual acuity is reduced. 





REMOVAL OF THE EYEBALL 


Various conditions in the eyeball itself 
may necessitate this operation. 

(1) Trauma. An eye so badly injured 
that there is no prospect of useful vision 
being regained should be removed at 
once. If there appears to be a prospect 
of recovery with useful vision at first, but 


Fia.104. Case of Embolism of the Lower 
Tem 1 Artery of the Retina. Male. 
Age 58. Field charted (a) just after. 

b) 12 weeks after its occurrence. 
ote very slight improvement especi- 
ally near the fixation point. 5 mm. 
sq. white. Good artificial light. lcm. 
rsec. Death two years afterwards 
frou cerebral embolism. 


the eye shows no definite improve- 


ment by the fourth day, it should be sacrificed. By these means a long 
convalescence to no purpose is avoided and the danger of sympathetic 


inflammation prevented (see p. 246). 
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(2) Inflammation of the uveal tract resulting in an occluded pupil or 
secondary cyclitic membrane, especially if the eye is soft and shrinking, 
should be treated by removal of the globe. This condition is seen sometimes 
in eyes with a retained intraocular foreign body (p. 256). 

(3) Neoplasm. Intraocular neoplasm calls for immediate removal of the 
globe, with as long a piece of the optic nerve attached as may be possible. 

(4) Glaucoma. Eyes having absolute glaucoma and ‘‘no p.l.” should be 
removed if they continue to give pain in spite of treatment. 

(5) Sympathetic Inflammation. An eye which has received a wound in the 
‘danger area’ (1 mm. on each side of the limbus) and develops keratitis 
punctata should be removed. This should be done also if there are signs of 
sympathetic irritation in the opposite eye. If sympathetic inflammation has 
commenced (as shown by the presence of *‘ k.p.” and exudate) in the opposite 
eye, the injured eye should not be removed. It may be eventually the better 
eye of the two. 

(6) Lastly, any blind and painful eye should be excised. 


The operation is carried out as follows: The lids are kept apart with a speculum 
and the conjunctiva incised around the cornea. By holding the conjunctiva away 
from the globe in the forceps and cutting outwards beneath it with a pair of blunt- 
pointed scissors the anterior extremity of Tenon’s capsule, which is adherent to the 
bulbar conjunctiva, is reached and opened. A tenotomy hook can be introduced 
now into the capsule and the tendons of the six external muscles hooked forwards 
and cut, the cut being made between the hook and the globe. (Note that the muscles 
lie outside Tenon’s capsule, but their tendons pierce it to be inserted into the globe 
by specially constructed openings.) The six tendons having been divided, the 
speculum can be pressed backwards into the orbit, when the globe will be seen 
‘to start from the socket.” A pair of fully curved blunt-pointed strong scissors 
are now inserted behind the globe till the optic nerve can be felt between their 
blades, when it is divided by one clean cut. Hemorrhage can be checked easily by 
irrigation with hot saline and pressure. Finally, the conjunctiva should be sutured 
with a purse-string stitch. A glass eye can be worn after a period of six weeks. 

It should be remembered that an eye suffering from purulent panophthalmitis 
should be first eviscerated and the sclera removed at a later date when the inflamma- 
tion has subsided. 

Evisceration of the eyeball consists in the evacuation of the disorganised contents, 
in a panophthalmitis, from within the sclerotic. A wide crucial incision is made 
through the cornea, and the lens and vitreous removed with the curette. 

Exenteration of the Orbit is carried out for the removal of the eyelids and the 
entire contents of the orbital cavity, and is performed for disorganisation from 
orbital cellulitis or in cases of advanced sarcoma, carcinoma, or rodent ulcer exten- 
sively involving the eyeball and orbital tissues. The knife is inserted just under 
the supra-orbital margin and swept round, cutting everything close to the bony 
walls; hemorrhage is controlled with hot saline and plugging, or the operation 
may be carried out with the diathermy knife. 


WOUNDS OF THE ORBIT 


Contusions are not infrequent after blows, and constitute the popular 
‘* black-eye ” from the colour changes seen in the hematoma in the loose 
areolar tissue. Provided the eyeball is intact no special treatment is called 
for, save the application of cold compresses to limit the effusion. The lids 
are more bruised than the subconjunctival tissues in the ordinary black-eye, 
which may be thus distinguished from blood effusion following fracture of 
the skull (see pp. 76, 237). 

Penetrating Wounds ere by no means uncommon, and great care must be 
used to assertain that no damage has occurred to the globe or muascles, 
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Orbital cellulitis is a frequent sequel, and for all these reasons every wound 
must be explored and cleaned carefully. 


ORBITAL CELLULITIS 


Cellulitis of the Orbit is a fairly frequent sequel of penetrating wounds, and 
still more commonly of suppuration in the ethmoidal or frontal air sinuses ; 
it also may follow infection in the eyeball, lacrimal sac, or eyelids, and facial 
erysipelas. 

Clinically there is swelling, redness and tenderness of the orbital tissues 
and eyelids, which are brawny and cadematous. The whole eye is promi- 
nent (proptosis) and movements are limited if Tenon’s capsule is involved, 
while intense chemosis of the conjunctiva is present. Later, fluctuation may 
be detected. 

The condition is of serious prognosis owing to the danger to life from caver- 
nous sinus thrombosis or meningitis supervening, while even if the patient 
survives, fibrosis in the cellular tissue is likely to cause optic atrophy from 
pressure or retro-bulbar neuritis if the optic nerve sheath is destroyed. 

The eye condition closely resembles that seen in cavernous sinus throm- 
bosis, but in this the oadema is more solid and always to some extent bilateral, 
while the patient is often comatose and very ill. 

Treatment consists in incisions around the periphery, so planned as not to 
damage the orbital contents. This, however, nearly always should be 
combined with radical treatment of the ethmoidal or other nasal disease, 
which is usually the cause. 

Erysipelas of the lids occurs frequently in conjunction with facial ery- 
sipelas. 

Tumours and cysts of the eyelids and orbit are discussed in their appro- 
priate chapters. 


CHAPTER VII 


THE NOSE, NASOPHARYNX AND EAR 
D. F. A. Neilson, B.A. (Cantab.), F.R.C.8., Eng. 


Surgical Anatomy. The two nasal cavities or fosse are separated from each 
other by the nasal septum, and each presents for examination a roof, outer wall, 
floor and two orifices—the anterior and posterior nares. 

The Anterior Nares are the anterior orifices of the nasal fossw, and on inspection 
through one of them the red nasal mucous membrane can be seen covering the 
anterior end of the inferior turbinal and mesially a varying amount of the septum. 
Higher up the anterior end of the middle turbinal usually can be seen. 

The Roof is formed by the nasal bones, cribriform plate of the ethmoid and the 
body of the sphenoid. It is arched from before backwards and the cribriform plate 
is exceedingly thin, so that an instrument or a foreign body can be driven easily 
through the dura in this locality. 

The Floor is formed by the prenasal processes of the maxilla and the horizontal 
plates of the palate bones and inclines slightly downwards and backwards, so that 
fluid in the nasal fossa tends to gravitate to the posterior nares. 

The Nasal Septum is usually deviated more or less to one side and is formed by 
the triangular septal cartilage, the vomer and the vertical plate of the ethmoid. 
Inferiorly a bony crest is raised at the junction of the septum with the two palatal 
processes, which may be so thickened and distorted as to cause obstruction, quite 
apart from septal deviation. 

The Posterior Nares or Posterior Choane are two oval orifices about one inch 
high and half an inch wide. They can be examined by passing a finger behind the 
soft palate. 

The Outer Wall of the nasal fossa is complicated and surgically important. It 
is formed by the Jachrymal bone, the lateral plate of the ethmoid which includes 
the superior and middle turbinated bones, the superior maxilla, vertical plate of the 
palate and the internal pterygoid plate. 

For the purpose of description, each nasal cavity may be divided into three areas, 
(1) the vestibule, (2) the atrium, (3) the region of the meati. ¢ 

1. The Vestibule is the area immediately inside the anterior nares; it is lined 
with skin from which grow a number of stout hairs or vibrisss. 

2. The Atrium is a widening of the nasal fossa leading up from the vestibule to 
the middle meatus and is lined by normal nasal mucous membrane. 

3. The Meats are four in number. 

(a) The Inferior Meatus, which lies between the inferior turbinal and the floor of the 
nose, and into which the nasal duct opens about one-third of the distance back. 
It is this meatus which can be examined readily by anterior rhinoscopy. 

(b) The Middle Meatus, which lies between the middle and inferior turbinals. 
Directly under the middle turbinal is a rounded projection bulging into the nasal 
foasa and known as the Bulla Ethmoidalis, which is formed by the middle ethmoidal 
air cells. Anterior to this is the curved uncinate process of the ethmoid, and 
between these projections runs a gutter-shaped depression, the hiatus semilunaris. 
The hiatus semilunaris curves upwards and forwards to the infundibulum, into which 
or near which opens the frontonasal duct. At the posterior end of the hiatus semi- 
lunaris is the opening into the antrum of Highmore (the maxillary antrum or 
sinus). The anterior and middle ethmoidal cells also open into the hiatus semilunaris. 

{c) The Superior Meatus lies between the superior and middle turbinals, and into 
it the posterior ethmoidal cells open. 

(d) The Sphenoethmoidal Recess is situated above the superior turbinal, and the 
sphenoidal sinus opens-into it. 

The nasal fosss (except the vestibule) are lined throughout by the nasal mucous 

membrane, with the exception of a small area under the 
cribriform glate which is covered with the olfactory epithelium. 
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The Schneiderian membrane is ciliated throughout, and is in direct relation to the 
periosteum covering the bones. It is continuous through the various ostia with the 
membranes lining the air sinuses. The membrane in the air sinuses, though ciliated, 
is much thinner and more delicate, and almost may be termed a mucoperiosteum. 
Over the inferior turbinal and lower part of the septum the mucous membrane 
is thicker and full of venous channels, so that it almost amounts to erectile tissue. 
The mucous and serous gland elements are also increased. 

Through the nasal duct the nasal mucous membrane is continuous with that 
of the lachrymal apparatus. 

The Frontal Sinuses, two in number, le between the two tables of the frontal 
bone. They vary very considerably in size in different persons, and the thin median 
bony septum is frequently some distance from the midline, giving rise to inequality 
in their dimensions in the same individual. An average-sized frontal sinus is 
1} inches high, 1 inch broad and } inch deep (i.e., backwards from the anterior wall). 

They do not exist as cavities till about the sixth or seventh year of life, and fairly 
frequently one or both are permanently absent. Of the bony wall surrounding the 
frontal sinus, that of the floor 1s the thinnest, hence pus retained within the sinus 
tends to break through into the upper and inner angle of the orbit. The bone of the 
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Fia. 105. Coronal section through the nasal fosse, viewed from the front. 


roof and sides may be irregular, forming galleries and almost separate cavities in the 
narrow angles between the outer and inner tables of bone. 

It is not usually possible to introduce even a fine sound into the frontonasal duct 
without removing the anterior end of the middle turbinal. 

The Anterior and Middle Ethmoidal Cells which le internal to the os planum 
of the ethmoid (inner wall of the orbit) have their various openings beneath the 
middle turbinal. The posterior ethmoidal cells open into the superior meatus. 
The ethmoidal cells vary in number and size, extending from the front right back 
to the sphenoidal sinus, and although not designated with separate anatomical 
names, they may be equally important surgically as the larger frontal and 
maxillary sinuses, 

Maxillary Antrum. This is the largest air cell in connection with the nasal 
fossa and is pyramidal in shape, its base being formed by the outer wall of the nasal 

‘fossa and its apex being directed towards the malar bone. The floor of the antrum 
is below the level of that of the nose, and is only separated from the roots of the 
hicuspid and molar teeth by a plate of bone of varying thickness. 

The antral orifice is situated at the highest part of the antrum, and is therefore 
unfavourably placed for natural drainage. The marxillary antrum is present at 
birth. 


The Nasopharynx can be explored digitally by placing the finger behind the 
aoft palate It is directly posterior to the choanw and its roof is formed by the 
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basilar process of the occipital bone articulating with the sphenoid. It is lined 
with ciliated epithelium. 

The orifices of the Eustachian tubes are situated half an inch behind and below the 
posterior ends of the inferior turbinals. 


EXAMINATION OF THE NASAL AIR PASSAGES AND NASOPHARYNX 


In order to understand the nature of diseases of the nose it is essential to have a 
knowledge of the technique of the various methods of examination. Four chief 
methods are employed :— 

1. Anterior Rhinoscopy, Direct Examination through the Anterior Nares. The 
illumination of the cavity of the nose can only be achieved by a projected beam of 
light. The beam of light should be narrow and bright and the simplest and at the 
same time adequate means of obtaining this is by the use of an electric lamp attached 
to the forehead, above the base of the nose, by means of a comfortable fitting head 
band. Power is obtained from a pocket battery or transformer which can be plugged 
into an electric circuit. 

In a hospital clinic, illumination from a head mirror is probably more satisfactory, 
as it allows more freedom of movement to the surgeon. An electric lamp of 200 
candle-power, with the glass of the bulb 
frosted, is ideal, the rays being concentrated 
by means of a lens. The lamp should be 
placed on the left side of the patient, who 
is seated in a chair, at about a distance of 
one foot and slightly behind him. The 
examiner is seated on a chair opposite the 
patient and uses a mirror attached to his 
head, by which the light is reflected on to 
the patient’s mouth and nose. The actual 
mirror should be about 3-3} inches in 
diameter, slightly concave, and should have 
a hole in the centre of not less than 
half an inch through which the examiner 
may see. Having arranged the light and 
mirror so that the surgeon can see through 
the centre of the mirror and comfortably 
examine anything on which the beam of 
light is thrown, the next step is to open and 
slightly evert the nostril. This is best 
accomplished by means of a Thudicum’s speculum, which consists of two unfenes- 
trated blades, connected by a U-shaped spring, which is held in the left hand whilst 
the blades are inserted into the nostril. The blades hold apart the nasal vibrissa, 
and the tension of the spring is varied by the hand of the examiner, the limbs of the 
U-shaped spring being held between the middle and index finger. By this or similar 
means one is able to see the anterior part of the nasal fossa, the anterior end of the 
inferior turbinal, a varying amount of the inferior margin of the middle turbinal, and 
the septum. The distance backwards into the nose which can be seen varies according 
to whether there is any septal deformity or turgescence of theinferior turbinal. If the 
mucous membrane on the inferior turbinal is swollen and feels soft on probing, this 
swelling collapses entirely if a weak solution of cocaine and adrenalin or ephedrine 
hydrochloride is sprayed or painted over the engorged soft tissue. The dual effect 
of these drugs is to cause retraction of the mucous membrane and local anssthesia. 
It is possible therefore to introduce a longer-bladed’ speculum if a more thorough 
view of the upper and back part of the nasal passage isrequired. A sterilised probe 
may be employed at this stage and is of the greatest use in determining the character 
of any swelling which can be seen, and in removing any secretion that may be 
adherent to the mucous membrane and obstructing the view. 

The various instruments made with an electric bulb attached to the nasal speculum 
do not project sufficient light into the deeper part of the cavity and are therefore of 
very little use if a thorough examination is required. 

2. By-gosterior rhinoscopy is meant an examination of the posterior nares and 
nasopharynx with a mirror placed behind the uvula and soft palate. It is by no 





Fic. 106. Posterior rhinoscopy. The 
mirror shown in the illustration is 
larger than that generally used. 
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means easy to accomplish and requires a considerable amount of practice and 
dexterity, some cases being much more difficult than others, according to the 
irritability of the patient’s pharynx. It may be necessary to spray the soft palate 
and fauces with a fine spray of 5 per cent. cocaine solution in order to facilitate the 
introduction of the mirror. The tongue should be depressed and a small mirror, 
previously warmed in a spirit lamp to prevent condensation of moisture, is then 
passed behind the uvula, without touching it or the posterior wall of the pharynx, 
and by moving it through various angles a view should be obtained of the roof of the 
nasopharynx, posterior margin of the septum and the posterior ends of the inferior 
turbinals. The Eustachian orifices also should be seen and any abnormality noted 
such as the presence of polypi, purulent secretion or adenoids. Owing to the small 
size of the reflecting surface of the mirror it is essential to have a strong light as a 
source of illumination. It is a good plan to take the junction of the posterior 
margin of the septum with the roof of the nasopharynx as a rallying point to view 
first, it being seen and identified easily. 

3. Palpation of the posterior nares with the index finger will give better results in 
the majority of cases to those not specially practised in posterior rhinoscopy, 
especially in children. The examiner should stand behind the child seated in a 
chair ; the head is fixed with the left hand and the cheek of the child pressed in 
between the teeth to prevent its closing the mouth. The right index finger is then 
introduced behind the soft palate and the nasopharynx examined as rapidly as 
possible. Students should take the opportunity of practising this method of 
examination on an anesthetised child, as it is much the most reliable method of 
diagnosing the presence of enlarged adenoids, and if the surgeon knows what he is 
feeling for it can be carried through quickly and with no undue disturbance to the 
patient. Postnasal palpation can be carried out after the administration of a suitable 
dose of nembutal or similar barbiturate. An hour after this a gag is slipped between 
the sleeping child’s teeth and subsequently nothing is remembered of the examina- 


tion. 
4. Bacterial examination of any discharge which is present may be necessary, and 
a swab should be taken on the end of a probe introduced anteriorly. 


DEFORMITIES OF THE NASAL SEPTUM 


The nasal septum should be a flat, thin, vertical plate of cartilage and bone, 
covered with mucous membrane and dividing the nasal passage in two. 
Actually it is frequently thickened and deflected from the vertical plane in 
various ways. A common form of thickening is the so-called spur, which 
consists of a cartilaginous or bony ridge running more or less horizontally in 
direction. It is congenitalin origin. Much the commonest form of spur occurs 
along the line of attachment of the inferior margin of the septal cartilage to 
the crest of the superior maxilla, and in this case it is chiefly due to overgrowth 
of bone, the spur running from before backwards and slightly upwards as a 
ridge on one, or more rarely both sides of the septum. The ridge, or spur, 
may be so large as to impinge firmly against the lateral wall of the nasal fossa 

A deflection or deviation of the nasal septum is a bending of the septum 
from the midline leading to inequality of the nasal fosse. The cartilaginous 
part of the septum is usually involved most, and when it is confined to the 
cartilaginous portion only, the condition is frequently traumatic in origin. 
The conditions of spur and- deviation are usually combined, and when 
not the result of an injury they are often accompanied by a high arched 
palate. Septal deformities are more common in individuals who have 
suffered from adenoid enlargement im childhood, as owing to the obstruction 
to nasal respiration caused by the adenoids the bones surrounding the 
nasal fosss do not develop along normal lines. When there is a marked in- 
equality in the size of the two nasal fosss it is generally found that the turbina] 
bones on the more patulous side are hypertrophied in order to fill up the space. 
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Various pathological conditions may result from nasal obstruction due to 
thickening of the septum :— 

1. “ Mouth breathing.” This produces retraction of the gums, oral sepsis, 
dryness of the pharynx during sleep and, as a consequence, loss of sleep. 

2. Chronic nasal catarrh. 

3. Increased liability to and severity of attacks of asthma, hay fever and to 
various types of paroxysmal rhinorrhoea or vasomotor rhinitis. 

4. Infection of the nasal sinuses owing to the interference with their 
drainage. 

Treatment. If it is decided that the septal obstruction causes a pathological 
condition of the nose, much the most satisfactory treatment is the operation 
known as submucous resection of the nasal septum. This operation has 
displaced all the other septal operations. It may be performed under a local 
anesthetic, but general anssthesia is more commonly used. An incision is 
made down to the cartilage anteriorly, and by means of special elevators 
the mucous membrane is separated from the 
cartilage and bone on both sides, as far back 
as the posterior margin of the septum. This 
can be done quite easily and without any 
bleeding, provided the separation is effected 
beneath the perichondrium. The cartilage is 
then cut out, and as much bone as required 
is also removed. It is important to leave 
enough of the cartilage and bone superiorly 
to help support the nose externally, but any 
bony thickening along the floor of the nasal 
fosse may be removed thoroughly. After ili nit 
the operation the nasal fosss are packed with ie. 107 Deflected nasal sep- 
special plugs, which are left in from 24-48 tum. The anterior deflection 
hours. These act as splints to the septum °™/ 1 shown. 
and prevent the formation of a hematoma between the two layers of 
mucous membrane from between which the cartilage ai@ bone have been 
removed. The operation of submucous resection of the nasal septum is 
done most commonly on young adults. It should not be undertaken in 
children so readily unless the deflection is traumatic or is causing marked 
obstruction. Operation is then the only method of relief. One advantage 
of removing the obstruction as early as possible is that once an adult has 
acquired the habit of breathing through the 
mouth he is very liable to continue a mouth 
breather even if the nasal passages are cleared. 
This applies especially to breathing while sleeping. 

Local Anesthesia in the Nose. The nasal fosse 
are first sprayed with a solution of equal parts of a 
10 per cent. solution of cocaine hydrochloride and 
1 in 1,000 adrenalin hydrochloride. This is intro- 
duced into each cavity through a narrow nozzle 
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| ee te ee oe thicon ina 
Fra. 108. hupreoudinggr= i and frontal illumination, the saat: anots saemibeane 
ee oe cece is painted over with a similar solution as far back- 
nave been inserted on wards and upwards es possible. This is repeated two 
either,side of the cartilage °F three times at short intervals. Instead of the 


which ‘has been s painting the cavities may be packed thoroughly and 
of se apd some - firmly with j-inch ribbon gaure, wrung out in the 
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solution, which is left in position for twenty minutes. Alternatively, following the 
spraying the nasal mucosa is freely painted with a vaseline ointment, containing 
25 per cent. of crystals of cocaine hydrochloride and 4 per cent. of the alkaloid of 


Surgeons who use local anwsthesia extensively pay particular attention to the 
mucous membrane adjacent to the spheno-palatine ganglion. This is situated 
behind the posterior end of the middle turbinal and pledgete of-wool fixed on the end 
of wooden probes may be applied under pressure to this area. 

Perforation of the Nasal Septum. This may be the result of trauma, 
simple ulceration, or a specific disease. When the cartilaginous part of the 
septum is perforated, it is usually the result of simple ulceration or trauma 
from a septal operation. Small perforations situated well inside the nose 
give rise to no symptoms, but if the perforation is near the external orifice 
irritating crusting of secretion along the edges is liable to occur, causing nasal 
obstruction and requiring constant nasal douching. In some instances 
epistaxis is a marked feature, and in others the perforation gives rise to a 
somewhat unpleasant whistling sound on breathing through the nose. 

Syphilitic perforations are almost always in the bony part of the septum. 
Perforations due to lupus vulgaris are placed anteriorly, 7.e., in the cartilage, 
and there may be marked scarring of the rest of the nasal mucous membrane. 


FOREIGN BODY IN THE NOSE 


This condition is common in children, due to their introducing buttons, 
beads, etc. A unilateral] nasal discharge and obstruction in a child always 
should excite a suspicion of the presence of a foreign body. The condition 
may go on to catarrhal or purulent rhinitis. If the case is of old standing, in 
the course of years a nasal calculus or rhinolith may develop, owing to the 
gradual deposit of inspissated mucus on the original foreign body. 

The foreign body should be removed under local or general ansesthesia, with 
frontal illumination and by anterior rhinoscopy. It is essential for the operator 
to see exactly what he is doing, otherwise damage may be done to the nasal 
mucous membrane, with resultant adhesions. It is one of the characteristics 
of the nasal mucous membrane that adhesions readily form between the 
turbinals and the septum, if by any injury the opposing surfaces become 
abraded. These then can be removed only by being cut away and the raw 
surfaces carefully watched to prevent recurrence. 

Under no circumstances should any attempt be made to remove a 
foreign body by forcible syringing. This is dangerous, as is any syringing 
of the nose at any time, in that it may spread infection into the accessory 
nasal sinuses or the Eustachian tubes. After removal of the obstruc- 
tion the nose may be irrigated out with warm alkaline solution until all 
discharge has ceased. 

Injuries of the Nose. Owing to its prominence, injuries to the nose require 
prompt treatment if only for esthetic reasons. Cuts and tears of the skin 
should be stitched up with particular care and the stitches removed as early 
as possible to avoid scarring. Suturing should be carried out with the finest — 
silkworm gut only and particular care bestowed on the accurate approximation 
of the cut edges. No dressing need be applied to these suture lines nor indeed 
need a dressing or covering be applied to any treated facial wound. . 

Apart from actual destruction of tissue the commonest injuries met with 
are dislocations of the nasal cartilages and fracture-dislocation of the nasal 
bones. Displacements of the nose should be reduced as soon as possible after 
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the injury, under general anmsthesia. Reduction of dislocated nasal bones 
may be effected by the use of special flat-bladed forceps, one blade being 
introduced into each nostril and the displaced bones then raised and moulded 
into the correct position. Splinting of the nose to prevent recurrence of the 
displacement is not usually necessary, but if its use is indicated ‘‘ stent,”’ as 
used for dental impressions, can be moulded on to suit the case. Plastic 
operative treatment which may be required for correction of external nasal 
deformities must be deferred until all signs of inflammation and infection due 
to the injury have subsided, and this applies to the surgical treatment of any 
intranasal obstruction which may arise. 

The usual final deformities seen are either twisting and thickening of the 
bridge of the nose or depression of the bony and cartilaginous elements. 

Expansion of the nose is most commonly caused by trauma, but it may 
be due to intranasal disease and obstruction such as nasal polypi, gummata 
and malignant disease. These are all more common in adults. Adenoids may 
cause & marked thickening of the bridge of the nose in children, especially 
if there is any chronic nasal catarrh set up by the adenoids. 


INFLAMMATORY CONDITIONS OF THE NOSE 


The skin of the nose is subject to the affections of the skin over the rest 
of the face and body (see Vol. I., Ch. [X.). Sebaceous glands on the nose 
are large and abundant, and acne is quite commonly met with as a result of 
obstruction of the gland ducts. This chronic inflammation of the sebaceous 
glands may go on to the condition known as rhinophyma or hammer nose 
(Vol. I., Ch. IX.), but this is now very rarely seen. 

Nasal furunculosis is a much more common condition and is characterised 
by the appearance of an inflamed and painful swelling of some portion of 
the cutaneous lining of the vestibule. 

Inflammation of this kind in the ale nasi is always localised at its commence- 
ment and the pain is usually intense. In spite of the complaints of the patient 
it is very inadvisable to interfere with the condition other than by applying 
local heat and cleansing. Incision is liable to be followed by a spread. of the 
infection along the veins of the face to the orbit and ultimately to cavernous 
sinus thrombosis (see p. 35). 

Eczema of the nasal vestibule is sometimes seen, but calls for no special 
treatment other than that applied to eczema of any part of the skin. 

Acute rhinitis, 7.e., acute catarrhal inflammation of the mucous membrane 
of the nose, is characteristically seen in a case of coryza or a “ cold in the head.”’ 

No specific organism which will cause acute rhinitis has been discovered, 
but there seems to be no doubt that the condition is both infectious and 
contagious. 

Predisposing causes play an important part in the production of a cold. 
Bodily fatigue and exhaustion and exposure to violent changes of temperature 
while in a temporary debilitated condition are frequent predisposing causes. 
Intranasal causes are deflected septum, the presence of polypi, adenoid 
vegetations, hypertrophic rhinitis, infected tonsils, eto. 

Conditions similar-to acute rhinitis may be produced by the administration 
of certain drugs, or in some people by exposure to dusty or odorous atmo- 
sphere. The only pathological change noticeable during any attack of 
rhinitis isfiyperemia of the nasal mucous membrane and increased secretion. 
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The symptoms produced are a varying degree of general malaise, headache, 
stuffiness in the nose and excessive secretion. The secretion is at first watery, 
but within a few hours becomes mucopurulent. It is not common for there 
to be any pyrexia. After a few days of mucopurulent discharge from the nose 
the secretion diminishes in amount and finally ceases, leaving the patient 
immune to a further attack for a varying but comparatively short period. 

Treatment. Prophylactic treatment is important in connection with acute 
rhinitis. | 

Any form of “ coddling ” children, such as keeping them shut up in warm 
rooms and wearing too thick clothing, renders them more susceptible to 
“ catching a cold.” 

The habits of taking a cold bath in the morning and regular moderate 
exercise in the open air are sometimes helpful in making the body resistant to 
acute nasal infections. Vaccine therapy is frequently very effective as a 
prophylactic. 

There is no specific or really satisfactory method of treating the local 
congestive symptoms once a nasal infection has become established. Numerous 
proprietary oils and sprays are worth a trial and they all aim at relieving the 
congestion and obstruction to the free escape of the secretions from the 
inflamed mucous membrane. 

As briefly as possible the methods of clearing the nasal passages are men- 
tioned below and treatment on these lines is essential and particularly helpful 
when any of the air sinuses become involved. 


Local treatment applied to the nasal cavities to relieve congestion. 

The treatments applied locally to the nasal fossee come into three categories :— 

1. Douching and irrigating the cavities with bland alkaline solutions so as to wash 
away infected and offensive secretions. 

2. The application of vapours and fluids which causes temporary shrinking and 
- reduction of fluid engorgement of the nasal mucous membrane. By this means the 
air capacity is increased, the narrow clefts are opened up and secretion and infection 
which is retained may be able to escape. 

3. The introduction of mild nasal antiseptics or solutions which inhibit or are 
thought to inhibit the growth of infective organisms. 

(1) A convenient alkaline lotion is made by adding about a teaspoonful of a 
powder containing equal parts of sodium chloride, sodium bicarbonate and sodium 
biborate to half a pint of warm water. 

In an infant or young child this is introduced into each nostril by means of a special 
nasal irrigator, the child’s head being held back. Positive pressure should never be 
used. Small cotton wool mops can be used to remove the nasal secretion if it is 
excessive. In an adult the solution can be conveniently introduced from a cup held 
under the nose, the orifices of the nasal fossss being immersed below the surface of the 
solution and the lotion gently sucked into the cavities. As soon as the solution is 
felt at the back of the throat the cup is removed and the lotion allowed to run out into 
a basin. Very little practice is required. This irrigation treatment shoul. not be 
used during the acute stage of a nasal infection, but is useful for removing sticky 
mucous secretion. 

If a patient shows signs of irritation of the Eustachian tube after this treatment it 
must be discontinued. 

(2) An inhalation of steam from a hot solution of menthol— 


Sp. vini rect. and water . : ; ‘ ; aaZi 
One teaspoonful to a pint of-steaming hot water. 


relieves congestion, but it is not of much avail if the nose is so badly blocked up that 
it is difficult for the patient to inspire air. $e ee 

An oily solution sontataine menthol or ephedrine alkaloid, or both, may be instilled 
into the nostrils by means of a fine glass dropper with the head held back. 
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A | per cent. aqueous solution of ephedrine hydrochloride with or without 3 grains 
of cocaine hydrochloride to the ounce is also effective. 

This instillation should be repeated three or four-hourly. Vaporisers are popular 
for introducing similar solutions. Adrenalin should not be used as it causes a 
reactionary congestion which may be severe in certain susceptible people. 

(3) Many and various substances and solutions have been recommended for 
antiseptic purposes in the nose. The nasal mucous membrane being very delicate, 
only the mildest antiseptics are permissible and they may be introduced by the 
methods outlined above. A 5 per cent. aqueous solution of argyrol is as good as any. 


Purulent Rhinitis. By this term we mean a simple purulent discharge 
from one or both nostrils as distinct from a mixed discharge of mucus and pus 
cells. 

It is more common in infants and children, and in them should be looked on 
as an indication for a thorough investigation as to the possibility of congenital 
syphilis or the presence of adenoids or a foreign body. 

Treatment should be directed to finding the definite local condition or 
specific infection which may be causing the disease, but careful systemic 
cleansing of the nasal passages should be commenced as soon as possible. 
Certain specific infections may give rise to acute mucopurulent rhinitis, 
particularly scarlet fever, diphtheria, measles, smallpox and glanders. 

In scarlet fever the nasal inflammation sometimes leads to ulceration and 
sloughing similar to that which occurs in the fauces and pharynx in this 
disease. 

Diphtheria may be noticed first as a nasal discharge of a mild subacute 
nature. On examination of the nose a typical membrane is seen, and the 
diagnosis can be confirmed by microscopical examination of a swab. 

Chronic Hypertrophic Rhinitis. By this is meant a chronic inflammatory 
condition of the nasal mucous membrane accompanied by hyperplasia of the 
soft tissues and occasionally of the bony structure of the turbinates. The 
commonest cause of hypertrophic rhinitis is the chronic hyperemia brought 
about by repeated attacks of acute rhinitis. This change is particularly 
liable to occur in people who already have any abnormality in the nose 
interfering with normal respiration or in those who work :q,a dusty or irritant 
atmosphere. Pathologically there is a proliferation of ali the elements of the 
nasal mucous membrane, mucoid, lymphoid, glandular and vascular. The 
inferior turbinal is more commonly affected, particularly the posterior end of 
it. The mucous membrane frequently assumes an appearance resembling 
the surface of a mulberry, and this condition is generally known as “ moriform 
hypertrophy ” of the inferior turbinal. 

The symptoms complained of are chronic nasal obstruction varying in 
degree, watery or mucopurulent discharge, constant hawking to clear the 
postnasal irritation, and attacks of sneezing. 

Treatment. .In early cases attention to general hygiene and local cleansing 
may bring aboutacure. In more chronic and established cases the application 
of the electric cautery under local anzsthesia certainly will improve and may 
cure the condition. The cautery should be used at dull red heat, under direct 
observation and too much should not be attempted at once. In still more 
marked cases and in cases where there is definite bony enlargement, partial 
turbinectomy should be carried out, preferably under general anmsthesia. 

Chronic atrophic rhinitis or ozcena is a disease characterised by atrophy of 
the nasal mucous membrane, accompanied by the formation of a crusting 
discharge possessing a characteristic fostid odour. 

Oscena’ occurs in eurly life and tends to improve spontaneously as the 
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patient gets older. It is much more common in women than men. The 
exciting cause of the condition is unknown, but different writers have ascribed 
it to syphilis, chronic purulent rhinitis of childhood, tuberculosis and nasal 
sinus infection. Pathologically the ciliated epithelium becomes replaced 
by stratified epithelium, the glands and venous sinuses of the mucosa are 
degenerated, and the bone is possibly atrophied. The condition may spread 
backwards into the nasopharynx and pharynx ; even the trachea becoming 
involved. 

The symptoms are characteristic. The sickly odour of ozoena which can be 
detected by the examiner is early present, and this may be so objectionable as 
to make other people shun the society of the victim. At the same time there 
is dry crusting and discharge, so marked as to cause partial obstruction 
to respiration, even though the actual nasal cavity is much enlarged on 
account of the atrophy of the mucous membrane. Aural complications and 
tinnitus are frequently present. 

The treatment is very unsatisfactory. Regular irrigation of the nose with 
bland lotion is the first essential in order completely to remove all the crusts. 
This may be carried out either with a coarse spray or by irrigating each side 
of the nose from a special glass irrigator. 

After the cleansing the nasal cavity may be sprayed with liquid paraffin 
containing a little menthol, as by this means the mucous'‘membrane is covered 
with a lubricant which it is incapable of secreting itself. — - 

Nasal lupus is met with usually in patients between the ages of fifteen and 
thirty. It is more common in females than in males, and it also occurs more 
frequently than pharyngeal or laryngeal lupus, which are said to be secondary 
to it. It is often accompanied by lupus of the face. The commonest situation 
for it in the nose is on the anterior part of the septum and anterior end of the 
inferior turbinal, where it is seen as small round apple-jelly-like nodules. 
The condition is not readily diagnosed and is easily overlooked, especially 
as the symptoms in the early stages are very slight. Pain is absent, but there 
may be some obstruction and a slight nasal discharge. 

Local treatment consists of destruction of the diseased area, either by 
curettage or by means of the cautery. 

Lupus guttata, a form with multiple small vertical streaks on the cheek due 
to infection from overflow of tears, often occurs concomitantly with nasal 
lupus, and by many is regarded as indicative that intranasal lupus is present. 

Syphilis of the Nose. Apart from the very rgre occurrence of primary 
and secondary manifestations of syphilis in the nose, the tertiary form is met 
with fairly commonly. The gumma is in all cases the foundation of the 
various lesions. There may be massive thickening and ulceration, followed 
by necrosis and destruction of any or all the elements of the nasal fosse. The 
commonest intranasal site in which early gumma formation is seen is the 
septum. The condition has to be diagnosed from lupus, malignant disease, 
and in the case of the septum from simple ulceration and perforation. 

In congenital syphilis the well-known “ saddle nose ” results from depression 
of the bridge of the nose, due to maldevelopment of the cartilaginous basi- 
sphenoid in this region. A similar condition is seen in achondroplasia 
(Vol. I., Ch. XVIII.). 


ADENOIDS 
Pathology. The commonest form of nasal obstruction is that due to 
hypertrophy of ¢he normal lymphoid tissue of the nasopharynx, also known as 
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Luschka’s tonsil or the nasopharyngeal tonsil. This aggregation of lymphoid 
tissue is normally present in infants and young children, but should not be of 
sufficient size to interfere with nasal respiration in any way. Frequent 
attacks of nasal catarrh or infection with any of the exanthemata tend to 
increase the hypertrophy of the adenoid tissue. 

Adenoids reach their maximum development between the ages of 5 and 15, 
after which they tend to disappear, and although they may persist into adult 
life they are not commonly seen after the age of 20. 

They are attached to the nasopharyngeal vault extending backwards 
from the upper posterior edge of the nasal septum almost down to the level 
of the upper surface of the hard palate, and may be large enough to fill the 
entire nasopharynx. Laterally they extend into the fossew of Rosenmiiller, 
sometimes to the posterior margin of the Eustachian orifice. Adenoids are 
accompanied usually by enlargement of the faucial tonsils. 

Symptoms. Owing to the obstruction to nasal respiration, the face may 
assume a characteristic appearance in a well-marked case. It is lengthened, 
the mouth is kept partly opened, and the nose is narrowed and may 
be flattened owing to falling in of the ale. The inner angles of the eyes are 
drawn down, the eyelids droop and the whole face presents a stupid and dull 
look, giving rise to the term ‘‘ adenoid facies.” When asleep the patient 
keeps the mouth wide open and may snore loudly. In neglected cases there 
is marked arching of the hard palate and the front teeth become prominent. 

When the obstruction is severe, owing to the extra effort required on 
inspiration and the deficient air entry into the thorax, the bony chest wall 
becomes narrowed and flattened from side to side. At the same time, owing 
to deficient oxygenation of the blood, the general nutrition is markedly 
impaired. Adenoids frequently give rise to Kustachian catarrh, deafness and 
attacks of earache. This may be followed by acute suppuration in the middle 
ear and the commencement of chronic aural suppuration. 

The adenoids themselves may become chronically infected, giving rise to 
a postnasal discharge and secondary enlargement of the deep posterior 
cervical glands, especially in the region of the angle of the mandible. 
Pharyngeal and laryngeal affections are frequently the result of nasal obstruc- 
tion due to adenoids. 

Among the rarer conditions which may be due to adenoids are asthma, 
laryngeal spasm, persistent chronic cough, chorea, nose bleeding, nocturnal 
enuresis, and night terrors, 

Diagnosis. The diagnosis of adenoids should be made either by direct 
observation by posterior rhinoscopy or by digital examination of the naso- 
pharynx (see Nasal Examination, p. 296) ; in the latter case the growth can be 
felt, sometimes as a firm mass, sometimes as soft, friable, velvety hypertrophy 
which bleeds readily. The nasal fossee must be examined also for the possible 
presence of any other nasal obstruction. 

Treatment. The only treatment for adenoids is their removal by operation, 
and the common indications for this operation to be performed forthwith are: 

1. Nasal obstruction, giving rise to mouth breathing. 

2. Chronic nasal catarrh (sometimes associated with nasal sinus infection). 

3. Attacks of earache and deafness and chronic ear discharge. 

4, Chronic postnasal discharge and persistent cough, with granular 
pharyngitis. 

5. Attacks of asthma and laryngeal spasm. 

In infants up to the age of 2} operative interference should be withheld 
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if possible, but it must be undertaken at once in the event of the obstruction 
becoming so marked as to cause difficulty in feeding or infection of the middle 
ear. 

The operation always should be carried out under general anesthesia 
Ethyl chloride anzsthesia may suffice, but in children ether, and in adults gas 
followed by ether, is much the most satisfactory anwsthetic, the surgeon then 
being able to carry out the operation at leisure and under direct observation. 

The operation of removal of adenoids is nearly always performed in 
conjunction with the removal of the faucial tonsils; it is therefore described 
with the latter operation on p. 342. In the event of adenoidectomy being 
performed by itself the positioning of the patient and the surgical procedure 
i8 In no way altered. 

EPISTAXIS 

Bleeding from the nose arises from a variety of causes and it is usually 
unilateral. A common cause is traumatism, and in this case it is simply due 
to the rupture of a vessel in the nasal mucous membrane. Any variety of 
ulceration of the nasal septum or turbinals may cause bleeding at any time, 
and a simple form of this often occurs as an ulcer of the anterior part of the 
septum from which the scab or crust is constantly “ picked,” giving rise to 
hemorrhage. 

Another frequent source of unilateral epistaxis is a small varicose or con- 
gested vein on the anterior portion of the septum, just beyond the vestibule. 
The bleeding vessel can be seen readily by anterior rhinoscopy (vide Treat- 
ment), and this form of epistaxis is characterised by always occurring on the 
same side and being liable to start at any time, but more particularly if the 
nose is rubbed or “‘ blown.”’ It 1s much the most common cause of epistaxis. 

In infants and children epistaxis should always give rise to suspicion of the 
presence of a foreign body. Young people about the age of puberty fre- 
quently suffer from nasal bleeding owing to the vascular disturbances which 
occur at that age. 

In adults, and especially elderly people, spontaneous epistaxis should be 
a signal to the surgeon to examine the nose as to the possible presence 
of a new growth, either simple or malignant. Epistaxis commonly occurs as 
the result of general disease, more especially those associated with high blood 
pressure, such as chronic renal disease, of which it may be the first sign. Any 
form of cerebral pressure or congestion may cause it owing to the venous 
flow from the nose to the cranial sinuses becoming obstructed. A failing 
heart or chronic pulmonary congestion is another frequent factor. Hpistaxis 
is sometimes severe in cases of typhoid fever. In advanced cases of ansemia 
nasal bleeding may be so prolonged as to cause death, while in any abnormal 
state of the blood, such as is present in hw#mophilia, purpura and scurvy, 
epistaxis is usual. 

Treatment. In a large percentage ot cases of epistaxis the actual bleed- 
ing point can be seen by direct rhinoscopy, or a condition may be found 
to exist in the nose to account for the bleeding. Direct treatment can 
then be applied at once. As the bleeding is usually in the anterior part of 
the nasal fossa all that is required is to compress the nares firmly and to apply 
cold water to the root of the nose with the patient sitting up. The blood is thus 
given an opportunity of clotting, the circulation reduced and congestion 
removed as far as possible. In the event of a bleeding point being discovered 
from a vessel on the septum—and this is found in 70-80 per cent. of cases—the 


galvano-cautery may be applied at once under local cocaine anesthesia and 
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the vessel sealed off. The advantage of the cautery over other methods of 
arresting the bleeding is that the scarring resulting from the healing of the 
burn usually obliterates the vessel and the condition does not recur. It 
may be necessary, however, to apply the cautery several times, as too much 
should not be attempted at once on account of the danger of starting an 
ulcer of the septum with subsequent perforation. If the epistaxis persists in re- 
curring and any intranasal deformity or obstructign is present causing conges- 
tion, it will be found usually that a submucous resection of the septum will 
preventit. Failing the use of the galvano-cautery a chromic acid probe should 
be applied or a small swab soaked in adrenalin. In cases of severe epistaxis 
it may be necessary to plug the nasal fossa with ribbon gauze soaked in | to 
1000 adrenalin hydrochloride or weak hydrogen peroxide, and to do this 
efficiently 5 per cent. or 10 per cent. cocaine should be applied first. If none of 
the above measures succeed and blood continues to flow back into the naso- 
pharynx, it will be necessary to place a plug in the nasopharynx. To do this a 
fine rubber catheter or Jaques tube is passed along the nose until the end is seen 
below the soft palate. The end is then seized with suitable forceps and pulled 
out through the mouth. A strong silk thread is tied to the tube and the other 
end of the thread is tied round a pledget of sterilised gauze about 14 inches by 
1 inch in size, or to a small marine sponge previously sterilised. The tube 
followed by the thread is now pulled out through the anterior nares and 
the plug pulled into position guided by a finger inthe mouth. A second piece 
of thread should be attached to the plug from the buccal aspect, so that it 
can be pulled out through the mouth when required, and this should be left 
hanging out of the mouth and attached to the cheek by adhesive plaster. 
The postnasal plug will remain in position without any difficulty, but should 
be removed within twenty-four hours if possible, and the nose gently irrigated 
with weak, warm alkaline antiseptic lotion. If necessary a fresh plug may 
then be placed in position. 

Epistaxis is sometimes severe and dangerous and in this event the patient 
should be removed to a place where a suction apparatus is available in order to 
facilitate the discovery of the bleeding point. ‘ 

Under these conditions, after the nose has been anexsthetised, a plug may 
be introduced through the anterior nares in such a way that it can be packed 
into and occlude the posterior nasal choana. 


NASAL POLYPI 


Nasal Polypi are the result of chronic inflammation in the nasal fossa and 
are simply mucous polypi, which on microscopic examination resemble 
myxomatous tissue. A nasal polypus is inflammatory in origin and is a 
hypertrophy of the normal mucous membrane lining the nasal fossa. It 
consists of a fibrous matrix supporting cells containing mucoid fluid and 
is freely supplied with blood vessels. The polypus is covered with ciliated 
epithelium similar to that lining the nasal cavities, but if the polypus 
presents at the nostril for any length of time, the ciliated epithelium under- 
goes metaplasia and becomes squamous. . 

Polypi are usually associated with suppuration in one or more of the sinuses, 
antra, or air eells connected with the nose, Occasionally, they occur in 
patients in which there appears to be no evidence of chronic inflammation of 
the nasal passages, but in such cases they do not usually become numerous 
or attain large size, 
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Polypi are usually situated both above and below the middle turbinal, 
arising from the region of the ethmoidal cells. Frequently they grow 
from the middle turbinal itself, but are hardly ever found attached to the 
septum or inferior turbinal. A single large polypus may be present arising 
from an infected maxillary antrum. 

Polypi are generally multiple and often attain a large enough mass to 
fill up the nasal fossa completely from the nostril to the nasopharynx. The 
longer a polypus has been present and the more exposed to the air current, 
the more fibrous and pink-coloured does it become. Old people are more 
commonly affected than children. 

One side only of the nose may show polypoid disease, but more often both 
sides are involved. 

Symptoms. The usual symptoms complained of are nasal obstruction, which 
may be complete, and the presence of a continuous watery nasal discharge. 
Any other symptoms which may be caused by nasal obstruction are present 
in varying degree. There may be, however, no complaint of any kind, 
and the condition is only accidentally discovered on examination of the 
nasal passages. 

Diagnosis. On rhinoscopic examination the characteristic pearly grey 
masses are seen, and these may be further distinguished from an enlarged 
turbinal by the fact that even after the application of cocaine they 
are soft and freely mobile. An old-standing fibrous and possibly slightly 
ulcerated polypus has to be distinguished from 
malignant disease of the nose or from extensive 
nasal tuberculosis. A small piece may be 
removed for microscopy, under local ansesthesia. 

Treatment. This consists in removal of the 
polypi either with a snare or forceps, or by 
curettage of the mucous membrane and cells in 
the upper part of the nasal fossa. 

Removal by the snare is carried out with the 
patient and surgeon seated in the same position | 
as for rhinoscopy, as in this position any 
hemorrhage which may occur can be better geeanenre ea fea 
prevented from trickling into the pharynx the pedicle and the pendulous 
and causing coughing. The nasal fossa is , which filled the 
anesthetised locally and the wire snare is then aera 
slipped over the polypus and closed on the pedicle as near to the base as 
possible. 

As many polypi as can be removed are treated at one time. If hemorrhage 
is severe it can be controlled by packing the nose with a sterile gauze plug 
soaked in adrenalin, as described in the treatment of epistaxis. 

The bases of the polypoid growths may be cauterised with the galvano- 
cautery or silver nitrate probe, and the nose should be examined at intervals to 
deal with any polypi which may recur, while they are still of small size. 

In cases in which there are many polypi and in which extensive infection 
of the accessory nasal cavities is suspected, or where polypi have recurred 
after previous treatment by snaring, the best treatment is to administer a 
general anmsthetic, remove the middle turbinal bone and curette open the 
infected ethmoidal cells so as to allow free drainage from them into the 
nose, 

Tumours of the Nasal Fossa. All simple tumours of the nose and naso- 
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pharynx are eztremely rare, the fibroma being practically the only form 
encountered. This usually arises in the nasopharynx and is said to spring 
from the periosteum of the basisphenoid or basioccipital bones. It is 
commonest in the second decade of life, and in its early stages produces no 
other symptoms than those caused by obstruction. Severe epistaxis may be 
the first indication of the presence of a fibroma. The tumour is pink in colour, 
sessile, and of firm consistency, becoming lobulated later. As it increases in 
size it causes expansion of the surrounding structures and broadening of the 
nose as it is probably really fibro-sarcomatous from its commencement. If 
found early enough it can be removed by some nasal operation such as 
Rouge’s or Nelaton’s, or treated with radium. 

The only other tumours which have been described in the nasal cavity are 
papillomata, hemangiomata, chondromata and osteomata, and they are all 
very rare. 

Osteoma of the nasal cavity is nearly always an extension from the maxillary 
antrum, frontal sinus, or ethmoidal cells. 

Malignant Tumours of the Nose. Squamous epithelioma is said to occur 
most frequently, but glandular carcinoma arising from the ethmoidal region 
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Fia. 110. The anterior part of a skullfrom which all the soft 
tissues have been removed except for masses of nasal polypi. 
The bony palate has also been removed. 


is quite common. Carcinomata occur after the age of fifty, and the first 
symptoms complained of are unilateral nasal obstruction and epistaxis. 
Later there is pain, and there may be external deformity or swelling. Apart 
from microscopic examination the tumour can be recognised from simple 
polypi by its more granular fleshy appearance. The deep cervical glands at 
the angle of the jaw are eventually involved by extension, but early and 
thorough removal by open operation may be successful in eradicating a 
carcinoma arising in the upper part of the nose. Operative measures vary 
with the extent and site of the disease, but some modification of Moure’s 
operation may be utilised or the exposure for partial excision of the superior 
maxilla affords a satisfactory approach. 
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Radium and X-rays are almost always used in the treatment of this type of 
growth in conjunction with or to a varying extent in place of the operation 
of excision. 

Sarcoma commences in the nose itself quite apart from extension of this form 
of growth from any of the surrounding tissues. It causes the usual symptoms 
of obstruction and nasal discharge and may increase rapidly in size. Local 
removal may be attempted, followed by the application of radium or X-rays. 


DISEASES OF THE NASAL SINUSES 


The nasal sinuses are merely accessory air cavities connected in all cases with 
the nasal fosse and lined with similar ciliated epithelium. Any attack of 
acute rhinitis may be followed, therefore, by infection of one or more nasal 
sinuses, especially if the condition is complicated by influenza or one of the 
specific fevers, and the general resistance of the patient is consequently lower. 
A congenital malformation of the nose which causes interference with the 
free drainage of the sinuses renders a patient more liable to an infection of an 
accessory air cavity. 

During an attack of acute rhinitis the mucous membrane lining the air 
cavities becomes inflamed to a varying extent, but in the normal course 
of recovery from the infection, and provided drainage is not interfered with, 
the inflammation settles down without causing any additional symptoms. 

For the purpose of surgical description the diseases and infections of the 
accessory sinuses are separated into Frontal Sinusitis, Ethmoidal Sinusitis and 
Maxillary Antritis, but all three conditions frequently coexist, and owing to 
the close proximity of the openings from the various cells and sinuses, infection 
is very liable to spread from one to another. 

In the treatment of acute infection and suppuration in the nasal sinuses, 
and indeed in the treatment of all severe acute infections of the nose, throat 
or ear, it may be taken for granted that sulphanilamide should be administered 
both to prevent extension of the infection and also as a means of 
checking any severe infection that has become established. 

The commonest causative organism is the streptococcus and after that the 


pneumococcus. 
AFFECTIONS OF THE FRONTAL SINUS 


The frontal sinuses are two in number, one draining into each nasal fossa. 
They are not present at birth, and do not usually develop till about the seventh 
year. They are separated by a thin septum which is irregular in position, 
frequently being deflected markedly to one side or the other. One or both 
frontal sinuses may be absent. They vary considerably in size and shape, and 
the external appearance forms no guide either to the size of the sinus or its 
shape. 

Braces through the frontal sinus sometimes occur, and the only difference 
from any other fracture of the vault of the skull is that in this case-surgical 
emphysema may develop by air being forced up from the nose. If it is noted 
it should be treated by compression, and the patient must refrain from 
blowing the nose. 

Acute Frontal Sinusitis. The frontal sinus is the least frequently infected 
air cavity of the nose, probably because of its superior position and the fact 
that in the erect posture the frontonasal duct, through which it drains, is 
in the most dependent position. The frontonasal duct is narrow and 
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often twisted, and it is, therefore, very easily obstructed by cedema of the 
mucous membrane. During an attack of acute rhinitis the opening of the 
duct may become occluded temporarily by the swollen mucous membrane in 
the nose, with the result that secretion within the slightly inflamed frontal 
sinus is unable to escape and the symptoms of catarrhal sinusitis are pro- 
duced. If the congestion is not relieved the condition may pass to acute 
suppurative sinusitis, and the frontal sinus becomes filled with pus. If 
the obstruction to drainage is still unrelieved or only partially relieved the 
infection may spread through the floor of the sinus into the orbit or back- 
wards into the meninges and brain. In addition, there is a danger of an acute 
osteitis of the frontal bone developing (see p. 84). 

Symptoms and Diagnosis. Pain and tenderness over the affected sinus 
are the commonest early symptoms. The pain is at times very acute and 
is accompanied by headache. Nothing can be seen by examination of 
the nose except congestion of the mucous membrane round the anterior end 
of the middle turbinal. If the condition goes on to suppuration the pain 
probably becomes more severe, but the length of time of the transformation 
from catarrhal inflammation to suppurative may be anything from six hours 
to several days. Streaks of pus are seen at this stage beneath the anterior 
end of the middle turbinal coming from the region of the frontonasal duct. 
At the same time there may be slight oedema and redness over the frontal sinus 
externally. Ifthe condition is unrelieved and the bone of the roof of the orbit 
becomes eroded there will be marked cadema of the upper eyelid and 
eventually a fluctuating palpebral swelling. Simultaneously owing to relief of 
the tension within the sinus, there will be a partial relief from pain. Malaise is 
usually well marked, as also is pyrexia. In the event of the infection spread- 
ing to the meninges, the symptoms of meningeal and cerebral irritation in their 
usual forms will be present. If there is a spreading infection or osteitis 
of the frontal bone the symptoms will be even more acute, and there will be 
marked inflammatory oedema spreading upwards and backwards over the 
frontal bone, high temperature and delirium (see p. 84). 

When pus 1s present in the frontal sinus it will cause raarked opacity of the 
affected sinus in an X-ray film. 

Treatment. In the early stage treatment should aim at relieving the 
congestion round the frontonasal duct by the methods already described 
(see Acute Rhinitis). Aspirin, or even morphia, should be given to relieve the 
pain, and a sharp purgative must be administered. Under this treatment the 
symptoms will usually subside. 

In the event of suppuration occurring in the frontal sinus it is sometimes 
necessary to administer an anssthetic, remove the anterior end of the middle 
turbinal, and dilate the duct with special sounds. But if the case is first seen 
during the suppurative stage, similar remedies to those described above for 
acute catarrhal infection should still be tried. 

' If there is no improvement in the condition following intranasal treatment, 
the case must be treated by opening the frontal sinus externally. Several 
operations are described for this purpose, but the object aimed at in all should 
be to re-establish drainage from the frontal sinus into the nose. A curved 
incision is made below the eyebrow and extending down in front of the inner 
canthus to the level of the bony floor of the orbit. The periosteum is stripped 
back from the frontal bone and inner wall of the orbit, the sinus thoroughly 
opened inferiorly, and the ethmoid bone and cells round the frontonasal duct 
removed freely to allow drainage. <A large-sized rubber tube should be left in 
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for at least a week running from the nose to the frontal sinus, but the external 
wound may be stitched up. In a case of acute osteitis of the frontal 
bone large flaps should be turned back and the anterior wall of the sinus and 
outer table of the frontal bone freely removed until healthy diploé is found 
(see p. 84). 

Chronic Infection of the Frontal Sinus. This is usually a sequel to an acute 
infection or may spread as a chronic infection from the anterior ethmoidal 
cells, Pus is present beneath the middle turbinal on the affected side and a 
unilateral nasal discharge may be complained of. There is usually varying 
tenderness over the sinus on external pressure, and frontal headache is com- 
plained of, which is worse on rising in the morning owing to the fact that 
drainage is less efficient in the recumbent position. X-ray examination is 
very helpful in the diagnosis of these cases. 

Treatment should be intranasal and on similar lines to that of acute sinusitis. 
The anterior end of the middle turbinal must be removed and sounds passed 
to dilate the duct. The sinus may be washed out with a special cannula, but 
this form of treatment is not Jikely to be successful unless free drainage is 
established at the same time. If the condition is resistant to careful intra- 
nasal treatment, an external operation, similar to that advocated for the 
treatment of acute sinusitis, must be performed and the sinus laid freely open 
into the nose by removing all the anterior ethmoidal cells. 

Occasionally cases are seen in which the frontonasal duct is completely 
occluded and the frontal sinus becomes filled with a thick glairy fluid which is 
sterile on culture. The walls of the sinus become expanded and eroded and a 
fluctuating swelling may form above the eye. If left untreated the eye is 
gradually pushed outwards and downwards. This condition is the so-called 
mucocele of the frontal sinus and its exact pathology is not known, but it is 
believed to be due to abnormal growth of one of the mucous glands in the 
membrane lining the sinus. 

Tumours of the frontal sinus are rare. Osteomata are occasionally seen 
and the frontal sinus may be involved in sarcoma, or carcinoma extending 
up from the ethmoidal cells. 


AFFECTIONS OF THE MAXILLARY ANTRUM 


The maxillary antrum is present at birth, though only of very small dimen- 
sions. It rarely requires surgical treatment before the age of puberty. It is 
lined throughout by ciliated epithelium, similar to that lining the nose, and 
the mucous membrane of the antrum is continuous with that of the nose 
through the opening connecting the antrum with the nasal fossa. This open- 
ing lies in the hiatus semilunaris beneath the middle turbinal. It thus will be 
seen that the only opening allowing normal drainage of the antrum is situated 
high up on its inner wall. 

Acute Infection of the Maxillary Antrum. The most common affec- 
tion of the antrum is infection going on to suppuration, and this cavity 
requires separate treatment more frequently than any of the other nasal air 
sinuses. Infection may spread from a septic tooth root, and often starts as a 
result of a tooth extraction, but more commonly it arises as an extension from 
the nasal fossa. In all cases of acute coryza the antra are bound to be more 
or less inflamed, but this condition ordinarily subsides with the resolution of 
the infection of the Schneiderian membrane, and in any case the antral 
inflammation is much less intense. In certain cases, however, the maxillary 
antrum becomes filled with mucopurulent secretion, drainage through the 
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natural ostium becomes blocked, the retained secretion becomes purulent, 
and the symptoms of acute maxillary antritis become manifest. 

Symptoms. The most constant is a feeling of congestion with a varying 
degree of pain on the affected side, quite definitely referred by the patient to 
the region of the antrum. The nasal congestion and secretion are usually 
more pronounced on the same side, and pain and tenderness are often present 
when the teeth in relation to the antrum are pressed. The pain is sometimes 
very severe, and swelling of the cheek is often quite noticeable. In a severe 
attack there is marked febrile disturbance. 

Diagnosis is established by the history of an acute coryza, and by the 
presence of the typical symptoms. It should be borne in mind that acute 
maxillary suppuration is often only established and requiring treatment at a 
time when the actual nasal infection has almost resolved. 

Transillumination by means of an electric lamp placed in the mouth is of 
valuable assistance. If both sides appear clear the presence of pus in the 
antrum can be excluded, but if one side only is dark, it is highly suggestive of 
disease on the darkened side. Frequently both antra appear dark, and 
unless there are symptoms of inflammation on both sides transillumination 
is not of much help in such a case. 

A radiograph of the antra is of still more value; the infected side is more 
opaque to the rays. An alveolar abscess extending upwards under the 
periosteum on the front of the superior maxilla may simulate an infected 
antrum. It gives rise to a similar train of symptoms, and causes dulness 
on the affected side on transillumination, but if the upper lip is everted a 
fluctuating swelling can be detected readily if an alveolar abscess is 
present. 

Treatment. This depends to a certain extent on the severity of the 
symptoms and their duration. Where the pain is not severe or amounting to 
a dull ache, which has been present for twenty-four hours only, it often will be 
found that the condition will subside if treatment is instituted on the lines 
recommended for acute rhinitis and frontal sinusitis. If the congestion 
persists for a day or two, or if the pain is at all severe, as it often is, great relief 
to the patient can be given by evacuating the pus from the antrum. 

Aspiration of the pus can be carried out under local anesthesia with a small 
trocar, and this will probably require to be done several times. The antrum 
can be drained even more effectively by cutting out a still larger opening 
beneath the inferior turbinal by means of a specially designed instrument, but 
this will require more thorough local anesthesia and even may necessitate the 
use of gas and oxygen inhalation as an adjunct. In the event of persistence 
of the symptoms of pain, pyrexia and purulent discharge the operation of 
intranasal antrotomy should be performed (p. 316). 

Chronic Infection of the Maxillary Antrum. This condition most 
commonly arises from neglect or failure to diagnose and treat an acutely 
infected antrum. Following an acute infection the symptoms pass off after 
a varying length of time, but the pus may persist in the cavity, and only be 
detected by a careful examination. An infected root of a tooth sometimes 
causes a chronic antral suppuration without any acute stage being noticed. 
Another not unusual source of infection is the frontal sinus, the pus running 
down from the frontonasal duct along the hiatus semilunaris and flowing into 
the antrum, 

Symptoms. As has just been said these are often very indefinite, and may 
be completely absent for months, while all the time the antrum is filled with 
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stinking pus. On the whole the symptoms are very similar to those evinced 
by an acute infection, but are much less severe. Owing to the fact that the 
nasal fossee themselves are not inflamed during a chronic maxillary antritis 
a unilateral nasal discharge is often present in association with this disease. 
It is caused by an overflow of the pus through the partially closed naso- 
antral opening. This may cease for a time owing to the obstruction becoming 
complete, and then recommence after an attack of pain which is caused by 
the rise in tension of the retained fluid. Cacosmia is often present. Severe 
infraorbital neuralgia may be the only symptom of antral suppuration. 

Diagnosis. The history of the case together with examination of the 
nasal fossee for pus, transillumination of the antrum and radiography, will 
settle the question more or less, but where possible an examination of the 
contents of the antrum by aspiration always should be carried out. The 
latter can be done under local anesthesia, by passing a specially shaped 
trocar and cannula beneath the inferior turbinal into the cavity. 

Treatment. The cure of chronic suppuration within the maxillary antrum 
only can be effected by re-establishing adequate drainage from the cavity. The 
normal drainage from the antrum is by the natural opening situated beneath 
the middle turbinal ; it is therefore reasonable by means of surgical treatment 
to drain away the pus into the nose. The operation of intranasal antrotomy 
(p. 8316) provides adequately for antral drainage in that it opens the cavity as 
low down as possible, thus facilitating the escape of the fluid. In very chronic 
cases, some modification of the Caldwell-Luc operation may be required 
(p. 316). This is because the lining membrane of a maxillary sinus, or any 
other nasal sinus for that matter, which is the seat of chronic infection, 
becomes thickened and polypoid, and a cure can only be effected if this 
thickened and diseased membrane is removed. 

The Caldwell Luc approach makes this removal of membrane possible. 

Polypus of the Maxillary Antrum. This condition, although similar in its 
pathology to that which produces the nasal polypi already described, deserves 
special mention because of the fact that it produces a single large polypus 
which may fill the nasopharynx entirely and which is connected by its pedicle, 
through the maxillary ostium, with the mucous membrane lining the infected 
antrum. Although the polyp can be seen easily on posterior rhinoscopy or 
felt on palpation of the nasopharynx it may be invisible by anterior rhinoscopy. 

Nasal polypi arising from the ethmoidal cells, and these are much the 
commoner variety, never extend into the nasopharynx. 

Treatment is by means of some radical operation which will improve antral 
drainage and enable the base of the polyp to be dealt with. (See p. 316.) 

Tumours of the Antrum. fFibromata, odontomata, sarcomata and 
carcinomata are found at times. Varieties of osteomata are also occasion- 
ally met with. These may be soft cancellous osteomata associated with 
chronic infection of the accessory sinuses and resembling, pathologically, 
the bony overgrowths met with in the condition described as leontiasis 
ossium (Ch. XVIII., Vol. I.). If not too far advanced the growth may 
be removed by a buccal operation or by a modification of the operation for 
removal of the superior maxilla. 

The maxillary antrum may become filled with fluid and expanded, due 
either to a dental cyst completely filling the antral cavity or to a cystic 
tumour forming from one of the glands of the mucous membrane lining the 
antrum. In such a case the buccal wall or anterior wall of the antrum is 
most commonly expanded and thinned. Eggshell crackling or even fluetua- 
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tion may be elicited. The condition has to be differentiated from new growth 
and is treated by opening the cyst from the mouth and, if possible, removing 
its wall intact. Chronic suppuration never causes this diffuse expansion of 


the cavity. 
AFFECTIONS OF THE ETHMOIDAL CELLS 


The ethmoidal cells lie along the inner wall of the orbit, the anterior and 
middle group of cells opening beneath the middle turbinal bone and the pos- 
terior group above and behind the middle turbinal. 

Ethmoiditis. The ethmoidal cells may be the seat of acute or chronic 
suppuration. If the attack is acute, pain is complained of between the eyes, 
with headache, and there is a free purulent nasal discharge, the patient com- 
plaining of all the symptoms of a severe cold with intense central headache, 
and pyrexia. Sometimes the drainage of the cells infected is obstructed and 
the nasal discharge is absent. In either case there is danger of the infection 
breaking through into the orbit and causing orbital cellulitis, or the infection 
may spread upwards, giving rise to meningitis. In all cases of orbital 
suppuration the ethmoidal cells should be suspected. Chronic suppuration 
of the ethmoidal cells is one of the causes of nasal polypi, and it also may cause 
destruction of the mucous membrane and necrosis of the bone. In the latter 
event the patient will complain of cacosmia, constant nasal discharge and 
objectionable crusting in the nose. X-ray examination is helpful] in diagnosing 
suppuration in the ethmoidal cells. 

Treatment. The essential element in the treatment is to secure drainage of 
the affected cells. This may be obtained, especially in the early acute cases, 
by means of free nasal douching and the application of sprays to reduce the 
congestion. During the acute and pyrexial stage of acute infective ethmoiditis 
operative interference is contraindicated but later on a cure may be expedited 
by removal of the middle turbinals and any polypi which may be found 
obstructing the nasa] cavity. In the more serious cases and those which 
resist less radical treatment it will be necessary not only to remove the middle 
turbinal, but also to open the ethmoidal cells themselves freely into the nasal 
cavity. This can be done by an intranasal operation, »nd if carried out 
thoroughly the ethmoidal cells can be completely curetted away down to the 
os planum of the inner wall of the orbit. If the operation cannot be carried 
out intranasally it may be done through an incision made vertically about 
one-third of an inch in front of the inner canthus. The incision should be less 
than one inch long, and is made straight down to the bone, the periosteum 
is separated from the whole of the inner wall of the orbit, and the os planum 
and all the ethmoidal cells are removed. 

The sphenoidal sinus may be infected alone, but more usually there is 
infection of the ethmoidal cells as well. There are two sphenoidal sinuses, a 
right and left; they are very irregular in their size relative to one another, 
and their opening into the nose is towards the upper and anterior part of the 
anteroinferior wall of the sinus. Their drainage, therefore, is not satisfactory 
if they become infected, but it can be improved readily by punching away 
the lower wall of the sinus by means of specially devised forceps. 
Owing to the close proximity of the optic nerve to the sphenoidal sinus, 
infection of the sinus sometimes causes retrobulbar neuritis. 

Various orbital and optic inflammatory conditions may be secondary tv 
infection of the ethmoidal and sphenoidal sinuses, and these cavities should 
be always under suspicion in such cases. 
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INTRANASAL OPERATIONS 


When considering operations on the nasal fosse it must be remembered that 
if the Schneiderian membrane is destroyed by disease or trauma it does not com- 
pletely regenerate, but is partially replaced by scar tissue. The function of the nasal 
mucous membrane is to moisten the inspired air, warm it and filter it, and for this 
reason it is of great importance not only to preserve the membrane healthy, but to 
damage it as little as possible in the event of operative interference. 

Operations. A very large number of differently named operations have been 
devised for the treatment of diseases of the nose and nasopharynx, but it is only 
necessary to mention here a few of the most useful, and especially those which form 
the basis from which various modifications have been developed. 

All the minor surgery of the nose and nasopharynx may be performed without an 
external or buccal incision of any kind. This includes septal operations, removal of 
portions of the turbinated bones, removal of polyp: and intranasal drainage of the 
accessory air sinuses. It is essential in all intranasal operations to have that portion 
of the nasal cavity which is being dealt with under direct view and at the same time 
satisfactorily illuminated. The illumination is best secured by means of a head- 
light which projects a bright beam of hght from between the operator’s eyes into the 
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cavity, and in order to produce a good contrast it is as well to have the operating 
room darkened. The nostrils are dilated by means of a Thudicum’s speculum or by 
various sizes of Killian’s speculum. By means of the latter forcible dilatation of the 
rares is obtained. The nasopharynx is approached by gagging the mouth well open, 
pulling the tongue well forward and raising the soft palate gently by means of suitable 
retractors. In dealing with polypi or growths in the nasopharynx it may be necessary 
to rely partly on digital exploration. 

Many intranasal operations can be carried out under local anzsthesia (see p. 298). 

In this country it is more usual to make use of general anzsthesia for nasal opera- 
tions, and in all cases the first step in the operation should be the insertion of a suitable 
postnasal plug (sponge) in order to prevent the blood from flowing down into the 
pharynx. During the operation the anesthetic is continued by means of a metal 
tube passing the vapour directly through the patient’s mouth. 

Even in the event of a general anesthetic being employed the nasal fosse should 
be plugged half an hour before operation, with gauze wrung out in a solution of equal 
parte of 5 per cent cocaine and 1 in 1000 adrenalin hydrochloride, as by this means 
the hemorrhage will be much reduced. 

A suction tube (1.¢., continuous suction) will be found of use in all nasal operations. 
It will remove any blood which is obscuring the view in the affected cavity and is 
indeed of value in all operations on the upper respiratory tract. 
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(1) Partial or complete turbinectomy is carried out by cutting through the 
turbinal from before backwards by means of special angled nasal scissors, the free or 
partially freed bone being removed by Luo’s forceps. 

(2) Intranasal maxillary antrotomy consists in removing a smallanterior portion 
of the inferior turbinal and then plunging a special large trocar into the antrum 
through the thin bony wall beneath the turbinal. The opening is then enlarged 
backwards and forwards by means of special forceps, and the broken bone and 
mucous membrane are carefully removed. It is important to make the opening large 
and with clean cut edges, as there is a marked tendency for it to close up. 

(3) In the Caldwell-Luc operation or any of the various modifications of it, not 
only is the above intranasal opening made, but an incision is also made through the 
buecal mucous membrane covering the upper alveolus and a varying amount of bone 
is removed to explore the antrum anteriorly. The buccal opening should be only of 
a temporary nature and is useful in that it enables the surgeon directly to inspect the 
antral cavity, and to make the nasoantral opening larger and more complete. If the 
antrum is filled with polypi, it is only by means of this approach that they can be 
satisfactorily cleared. Under no circumstances should forcible syringing be applied 
to an infected nasal cavity while the patient is under a general anszsthetic or in the 
recumbent position owing to the danger of spreading the infection to other cavities. 

Operations for Malignant Disease of the Nasal Fosse. Most simple intranasal 
conditions can be dealt with by purely intranasal operations, but in certain cases 
and in cases of early malignant disease where there is a reasonable prospect of cure 
by excision, a better view of the operation field is obtained by one of the following 
methods. At the same time, if the disease is found to be rather more extensive than 
was at first suspected the scope of the operation can be increased readily. 

(1) Rouge’s Operation. The nasopharynx may be plugged or intratracheal 
anzsthesia may be employed, or both these safeguards against hemorrhage may be 
made use of. 

The upper lip is everted by an assistant and an incision through the buccal mucous 

membrane is made straight down to 

team , the bone on a line extending between 

Peles ; _ the first molars on either side and at a 
Wipe te level just below the reflection of the 
i mucous membrane from the alveolar 
processes of the superior maxilla on 

to the lip. By means of a periosteal 
elevator the soft tissues are separated 

in an upward direction until the orifices 

of the nasal fosse# are brought into 
view. The caris'aginous septum is 
divided, the attachment of the alar 
cartilages to the bone severed, the 
cheek on each side is separated further 
upwards at the same time, and the 

‘ nose, lips and cheeks are turned up 

and everted in one mass, so that a 

good view is obtained of the nasal 
eh ; cavity. From this point the operation 

: —. ~ will depend on the disease to be dealt 

Fia.112, Showing the exposure ofthe maxil- with, but a large part of the floor of 

lary antrum in the Caldwell-Luc operation. the nose or lateral walls can hei rec 

moved by this means. The septum 

may be removed entirely and the sphenoid explored. At the finish of the operation 

the whole flap, including the nose, is turned down again and only requires a few 
stitches to retain it in position. 

(2) Moure’s Operation. The anzsthetic should be administered intratracheally, 
the nasopharynx should be plugged, and half an hour before the operation the 
affected side of the nose should be packed with gauze wrung out in a solution of 
cocaine 5 per cent., adrenalin 7 in 1000 (equal parts). 

An incision is made from just internal and anterior to the inner canthus down- 
wards along the side of the nose through skin and periosteum until it enters the lower 
margin of the nasal orifice. A second incision is carried along the lower margin of 
‘Ahe orbit from the commencement of the first as far outwards aa the malar eminence. 
The aide of the nose is detached and retracted across the middle line, and by means 
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of a periosteal elevator the triangular cheek flap is turned downwards and outwards. 
The nasal process of the frontal bone, the nasal bone and the canine fossa are stripped 
of periosteum. The lachrymal sac is defined, freed and retracted towards the orbit. 
A chisel is driven through the nasal process of the frontal bone, and also through the 
malar process of the superior maxilla close to its junction with the malar bone, and 
the lower margin of the latter incision is carried downwards and inwards across the 
canine fossa to the pyriform fossa. This mass of bone, including the nasoantral wall, 
is further freed in a backward direction and removed with lion forceps. <A large 
deep wound is now exposed and the remaining tissue may be dealt with as desired 
by means of curetting, scraping, eto. The inner wall of the orbit may be removed 
with all the ethmoidal cells up to the cribriform plate, and the lower wall of the orbit 
also can be dealt with. Where possible the lower wall of the orbit should be left 
intact, as the eyeball is inclined to sag downwards subsequently if left unsupported. 

A malignant growth can be dealt with as far back as the sphenoidal sinus, and the 
nasal septum can be completely resected if necessary. To close the wound all that is 
required is to suture the skin incisions, and it is usually advisable to leave a plug 
impregnated with bismuth subgallate or some similar aseptic preparation packing 
the cavity for twenty-four hours. This may then be removed through the external 
orifice of the nose. 

One advantage of Moure’s incision is that it can be modified easily, the horizontal 
limb of the incision can be dispensed with until the nasal fossa has been explored 
and the possibility of complete removal of the growth by operation decided upon. 
Also the incision may be carried down from the nasal orifice through the lip, as for 
excision of the superior maxilla, and this operation itself may be proceeded with if 
it is found that the growth has invaded the hard palate. The skin incision invariably 
heals remarkably well, and in a few months is difficult to detect, the only danger 
being a fistula following non-union close to the inner canthus if the growth has 
approached near the surface at this point. 

(3) Nelaton’s operation consists in approaching the nasopharynx from the mouth. 
The uvula and soft palate are slit in the midline and the incision is carried forward 
along the centre of the posterior half of the hard palate down to the bone ; from the 
end of this incision two others are made slightly obliquely outwards towards the 
teeth and the two rectangular flaps are turned outwards, including the periosteum. 
As much of the posterior half of the bony vault is removed as will allow of easy 
approach to the nasopharynx. The two flaps are united by sutures in the ordinary 
way. It will be necessary to do a preliminary tracheotomy before attempting this 
operation. Nelaton’s operation is seldom performed in this country, as some 
modification or extension of Moure’s operation is more satisfactory. 

Plastic operations on the nose. The three commonest conditions for which 
operations are required for repairing deformed or destroyed noses are :— 


1. Destruction due to trauma. 
2. Syphilitic deformity. 
3. Destruction due to lupus or malignant disease. 

In all cases in which it is intended to carry out a plastic operation it should be 
explained carefully to the patient that several operations may be necessary, and that 
his co-operation will be required by his showing patience under the somewhat tedious 
treatment. Fortunately patients who request plastic treatment are nearly always 
prepared to help the surgeon in every way possible. 

It is, of course, essential that the disease causing the deformity is completely and 
finally arrested before plastic surgery is commenced. 

Various operations are perfermed according to the amount of deformity or 
destruction of the nose and surrounding facial tissue, but it will suffice here to 
mention two operations on the principles of which nasal plastic surgery is now based. 

When healing is complete the nose will be excessively mobile, and fixation is 
obtained by inserting a piece of rib cartilage under the skin in the midline through 
an incision at the anterior end of the columella. 

2. In cases in which there has been complete destruction of the nose, or in which 
the destruction is so severe that new tissue is required, the method employed is to 
turn down a flap of skin from the forehead. The incision is made as in Fig. 113, 
straight down to the bone, and all the tissues are raised with the flap, excepting the 
periosteum. The flap required must be made considerably larger than appears 
necessary to allow for shrinkage, and is turned downwards and carefully sutured 
into position, the tissues in apposition being first “freshened,” When the flap has 
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“‘ taken,” and its blood supply is assured, the base is cut through and turned back 
sorte forehead to help to cover in the frontal wound, which also may be Thiersch- 
grafted. 

Intranasal splinting and skin grafting will be required then as has been described 
already, and cartilage is implanted at a subsequent operation. Plastic flaps may be 
obtained from the patient’s arm if the destruction of facial tissue is very extensive 
(see Ch. VII., Vol. I.). 

A most useful graft is the double-pediole or cigarette graft, consisting of both 
skin and subcutaneous fat, which is first of all out, left attached at both its ends, and 
rolled up temporarily into a cigarette form, After ten days one end is detached and 
reimplanted into its new situation, and later the other end is transplanted. By 





(5) 
Fie. 113 Diagram showing two stages m a plastic operation for reforming the nose. 
(a) Incisions marked for skin flaps to be turned back to form th> deep aspect of the 
new nose. (6) Frontal skin flap marked out preparatory to being turned down, so that 
the raw surface is opposed to that of the flaps in figure (a). 


repeating this process over and over again a thin fat-lied skin graft may be moved 
up from the chest or arm to the face or nose. 


THE EAR 


¢t 


Surgical Anatomy of the Ear. 

The Auricle. The skin covering the auricle is tightly bound down to the perichon- 
drium, and therefore ite inflammation is attended with little swelling but much 
pain. The blood supply of the auricular cartilage is poor, and it is liable to 
slough if severely damaged. 

The external auditory meatus, the general direction of which is successively 
inwards, forwards, upwards and downwards, possesses a narrowing in the centre 
of the bony portion (inner two thirds) which is of practical importance in that 
a foreign body may become impacted beyond it. 

The skin of the osseous portion is thin and fused with the periosteum, hence 
chronic inflammation may lead to periostitis and osseous narrowing. 

Anteriorly and inferiorly the osseous canal is related to the temporomaxillary 
articulation and to the parotid gland. Pain on mastication is frequently complained 
of in acute inflammatory affections of the meatus and middle ear, especially in 
children, in whom the tympanic plate is incompletely ossified. 
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The appearance of the tympanic membrane is described in the examination of the 
ear (see p. 320). 

The middle ear consists of three parts: (1) the Eustachian tube, (2) the tym- 
panum, (3) the mastoid antrum and air cells. 

The Eustachian tube is one and a half inches long and runs downwards, forwards 
and inwards from the ear to ita opening into the nasopharynx. This opening is 
situated roughly half an inch behind the posterior end of the inferior turbinal and 
half an inch above the floor of the nasal fossa in its lateral wall, the entrance into the 
nasopharynx being guarded above and behind by a folded-over pad of cartilage, 
the Eustachian cushion. 

In a child the tube is relatively shorter, wider and more horizontal, and therefore 
more liable to allow of an extension of infection along it from the nasopharynx. 

The two important facts to remember in connection with the surgical anatomy 
of the tympanum are its short lateral dimension and that all the important structures 
in ‘t are situated above the horizontal diameter of the tympanic membrane. 
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Fic. 114 An anteroposterior section through the ear. 


For this reason the operation of paracentesis of the membrane is performed quite 
safely in the postero-inferior quadrant. 

The attic or epitympanic space is that part of the tympanic cavity extending 
above the upper level of the tympanic membrane and posteriorly it is continuous 
with the aditus of the antrum leading into the mastoid antrum. 

The mastoid antrum is a retort-shaped extension of the tympanum, and like 
it is lined throughout with ciliated epithelium. It is about a third of an inch in 
diameter, and in the adult situated at a depth of about three-quarters of an inch 
from the surface, just above and behind the external meatus, deep to Macewen’s 
triangle. 

The outer wall of the antrum is formed by bone which lies beneath the trangular 
area in the angle formed by two lines drawn as tangents to the roof and 
posterior wall of the bony meatus respectively (Macewen’s triangle). This serves 
as a guide for the commencement of an operation performed for opening the antrum. 
The roof of the antrum is formed by the posterior part of the tegmen tympani, 
sometimes known as the tegmen antri, a thin plate of bone which separates it from 
the middle cranial fossa. 

The tnner wall of the antrum is formed of thick spongy bone in which is situated 
the posterior semicircular canal. : 

The floor is on a lower level than the aditus and, therefore, unfavourably situated 
for natural drainage. 

The mastoid antrum is present at birth, and is then almost of adult size. It is, 
however, much nearer the surface, being covered by a thin plate of bone not more 
than about one millimetre in thickness. The outer bony wall increases at the 
rate of roughly one millimetre a year up to the age of ten. 

The misatold process is not present at birth and only begins to develop in the 
second year. As development proceeds the diploé surrounding the antrum in the 
child becomes excavated to form the mastoid air cells, which radiate from the antrum 
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and communicate directly or indirectly with it by means of small openings, The 
mastoid oells are lined with epithelium continuous with that of the antrum. 

Two types of mastoid process are described : 

(a) The pneumatic type, in which the whole of the proceas is excavated by these 
cells in all directions and even as far back as the occipital bone. 

(6) The sclerosed type, in which cells are absent and the whole process consists of 
hard solid bone. 

In the pneumatic type, following an acute infection of the antrum, the cells may 
become involved in all directions and the inflammation spread externally or back- 
wards to the lateral sinus. 

In the sclerosed type the spread of infection is more likely to be driven inwards. 

The facial nerve runs backwards in the Fallopian aqueduct just above the 
foramen ovale, and it is here covered by a very thin plate of bone. It then turns 
downwards and slightly backwards, behind and below the aditus, and reaches a 
position about one-eighth of an inch below and internal to the deepest part of the 
posterior wall of the osseous external meatus. In any of these situations it is 
liable to injury during a radical mastoid operation. 


EXAMINATION OF THE EAR 


This is carried out (1) by inspecting the tympanic membrane through an ear 
peculum by means of light reflected from a frontal mirror. An electric auroscope is 
a convenient type of instrument for examining the external 
meatus and the drum membrane. 

(2) By testing the power of hearing. 

(3) By ascertaining whether or not the Eustachian tube 
is permeable and by noting the effect on the hearing pro- 
duced by inflation of the middle ear through this tube. 

(1) The tympanic membrane (Fig. 115) is inspected by 
means of an aural speculum which is introduced gently into 
the external meatus with one hand, while the other hand is 
used to pull the cartilaginous part of the meatus upwards 
and backwards by traction on the pinna. The source of 
light is to the left-hand side of the patient and similar to 
that used for examination of the nasal fosse, and an exactly 
similar frontal mirror is required. Once the speculum is in 
position it can be held there with one hand, while the other 
is free for any other further purpose in the course of the 
examination. The membrana tympani will at once be seen unless wax, epithelial 
debris or pus are present to obstruct the view, in which case they must be removed, 
either by syringing or by cotton wool mops held in specially made aural dressing 
forceps. In examining the drum membrane its relative position, colour, thickness 
and light reflex are to be determined. The long process of the malleus is the most 
prominent landmark on the drum, and is to be seen running downwards and back- 
wards to the umbo or centre of the membrane, to which it is here attached. Owing 
to the external concavity of the drum a cone of reflected light will be observed 
triangular in shape, with its apex at the umbo and its base at the antero-inferior 
periphery. Variations in the lustre of the drum are of marked diagnostic significance, 
and any inflammation is at once shown by the appearance of injected blood vessels in 
the surface of the membrane which are not visible in the normal drum. If the 
inflammation is at all acute the drum becomes bright red in colour. 

At the base of the long process of the malleus the projection in the drum produced 
by the short process of the same bone can be seen readily, and between this point 
and the periphery is situated Shrapnell’s membrane. 

(2) Phe investigation of the hearing is carried out by a variety of methods, into 
details of which it is not necessary to go here. The simpler methods, however, may 
be described. 

(a) The patient may be tested as to the distance at which he can answer questions 
put in an ordinary conversational voice. One ear can be excluded at a time, either 
by an assistant or by the patient pressing the moistened tip of one finger into the 


external meatus. 
(b) The perception of the whispered voice may be tested. 
(c) The exact distance can be noted at which a patient can hear the ordinary tick 





Fig. 115. A normal 
right tympanic mem- 
brane. 
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of a watch, the ears again being examined separately and the results compared with 
the hearing of a normal individual. 

(d) Rinné’s tuning fork test is carried out by means of s tuning fork of between 
500 and 600 vibrations a second. The fork is made to vibrate and placed in contact 
with the mastoid process and retained there until the patient can hear it no longer. 
As soon as the patient says he can no longer distinguish the note the prongs of the 
fork are held opposite the external meatus, when the sound should be heard distinctly 
again if the earis normal. If there is disease of the sound-conducting apparatus, as 
in middle ear catarrh or suppurative otitis media, the tuning fork can be heard 
longer when in contact with the mastoid process than it can when the vibrations are 
being transmitted to the sound-perceiving apparatus by air conduction only. Ina 
normal ear Rinné’s test is said to be positive, but if the bone conduction is longer 
than the air conduction of sound, Rinné’s test is said to be negative. In cases of pure 
nerve deafness, although hearing both by bone conduction and air conguction is 
much diminished, Rinné’s test will be found to be positive. 

(e) Weber's test consists in placing a vibrating tuning fork in contact with the 
middle line of the forehead. In cases of pure middle ear disease (i.e., when the 
apparatus for transmitting air waves or sound is defective) the sound will be louder 
in the affected ear than on the healthy side. 

(3) Inflation of the tympanic cavity is carried out in three ways :— 

(2) Valsalva’s method consists in the patient closing his lips, holding his nose and 
expiring forcibly ; if the Eustachian tubes are patent, air is driven into the cavity 
under pressure. 

(6) In Polttzer’s method an indiarubber bag with a teat-shaped end is introduced 
into one nostril so as to occupy it completely, the other nostril being closed by the 
surgeon’s finger. The patient is instructed to take a sip of water and to hold it in 
the mouth with closed lips until told to swallow. As he swallows, the bag is forcibly 
compressed and air is driven up the Eustachian tubes if they are patent. An 
auscultating tube may pass from the patient’s external meatus to the surgeon’s ear 
and various sounds, such as whistling, clicking, bubbling, etc., noted, according to 
the character of the lesion. 

(c) Hustachian Catheter. For the purpose of more accurately inflating the 
Eustachian tube, or if it is desired to inflate one side only, the Eustachian catheter 
may be employed. This consists of a fine silver tube with a bend in it, the end of 
which can be introduced into the entrance of the Eustachian tube via the inferior 
meatus of the nose. The method of passing it will not be described here, as it should 
only be employed by an expert otologist. 


Deafness. Before describing the commoner diseases of the ear if would 
be as well to mention shortly the etiology of deafness. 

Deafness may be either (1) total, or (2) partial. 

(1) Total Deafness. (a) Congenital. Total congenital deafness is usually 
associated with some anatomical abnormality of the sound-perceiving appa- 
ratus, but this is not always the case. Children born totally deaf are unable 
to learn to speak and belong to the class of deaf mutes. The children of 
consanguineous marriages furnish a considerable proportion of all forms of con- 
genital deafness. Syphilis is another common cause of congenital deafness. 

No treatment is of any avail in this condition, but by means of special 
education the children may learn to phonate sufficiently well to make them- 
selves understood in conversation. 

(b) Acquired. Total deafness is the result of destruction of part of the 
hearing apparatus by disease or injury after birth, and may be present in 
one or both ears. Among the commoner causes are fracture of the skull, 
involving the internal ear, severe concussion, cerebrospinal meningitis, 
mumps, syphilis, senile degeneration, and catarrhal or suppurative otitis 
media. In infants destruction of the middle or internal ear on both sides nfay 
result from suppurative otitis media following scarlet fever or following 
cerebrospinal meningitis, in which case, if the child is under the age of five, 
deaf-mutiam very likely will ensue. 

R.M.8.—VOL. 1. 21 
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(2) Partial deafness is nearly always acquired, and is due to disease or 
traumatism either of the sound-conducting apparatus or of the internal ear. 
There is often an hereditary tendency to some of the acquired forms of 


deafness. 


Under this heading is included the auricle and the external meatus. 

(1) The Auricle. The auricle may be the site of any lesion to which the 
skin elsewhere is liable, and the treatment in no way differs from that which 
is described in Ch. IX., Vol. I. 

The duricle may be absent congenitally, but more commonly one or more 
accessory auricles are present. No treatment is required in the former case, 
but if the accessory auricles are noticeably large in size they may be removed 
by a small plastic operation. They are situated anterior to the external 
meatus and resemble a small, rather firm 
fibroma. Large and prominent ears may 
constitute a very unsightly deformity, due 
either to their size or only to their prominence 
(lop ear). If a patient is worried by the 
deformity caused by a prominent ear it can 
be much reduced by a simple operation ; 2.e., 
removing an area of skin on the dorsum of the 
auricle and a corresponding area on the side of 
the head and suturing the borders of the 
incisions to each other. To reduce the size of 
an enlarged auricle a V-shaped portion should 
be removed from the upper part, and at the 
same time any prominence caused by redundant 
cartilage is dealt with by excising a portion of 
the cartilage subcutaneously. The wounds 
caused must be sutured together accurately and extra care should be taken 
in regard to surgical cleanliness, it being remembered t x&t the blood supply 
of the auricle is poor, that the skin covering it is difficult to sterilise, and that 
suppuration is likely to be followed by unsightly scarring. Large hemato- 
mata of the auricle as a result of minor injuries are sometimes seen. They 
are said to be especially common in lunatics. 

The auricle is especially liable to eczema, which may be either acute or 
chronic. In the acute stage the affected part should be bathed frequently with 
a solution of subacetate of lead (1 drachm to 4 fluid ounces of water), and at 
the same time the ear should be protected from external irritation. In 
other cases the following dusting powder suits very well :— 

BR Amyli, Jiii 

Zinci oxidi, 41 

Calaminag, 31 
In the chronic stage astringent and stimulating remedies are usually indi- 
cated, and these are best applied in the form of ointments containing resorcin, 
salicylio-acid, or ichthyol. 

« Where crusts are difficult to remove it may be necessary to saturate them 
with weak carbolic acid and then apply a milder stimulating ointment such 
as benzoated oxide of zinc ointment or boracic acid and vaseline. 

(2) The external auditory meatus is lined throughout by skin, which is 
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firmly adherent to the underlying cartilage and bone. In the deeper part 
of the meatus are the glandule ceruminosw, which secrete the ear wax or 
cerumen, These are really modified sweat glands. 

In some people there is a tendency for this secretion to be excessive, and 
a plug of wax collects in the lumen of the meatus (wax obstruction). 

The symptoms produced by the presence of such an obstruction are deaf- 
ness and tinnitus, the deafness usually coming on quite suddenly when 
bathing owing to the plug swelling from moisture and finally comnletely 
occluding the meatus. 

The impacted cerumen can be safely removed only by syringing out the 
meatus with warm water from a special metal ear syringe contaix ng about 
four ounces of water, the stream being directed along the roof of the meatus. 
A fair amount of force is necessary, and bubbles of air should not be forced 
in with the water owing to the very unpleasant sensation produced on the 
patient. Cold water should on no account be used as it irritates the labyrinth 
and may cause myringitis. If the plug 
cannot be dislodged it should be softened 
by pouring in about half a teaspoonful of 
warmed hydrogen peroxide (10 volumes) 
two or three times during twenty-four hours 
and the syringing again carried out. 

Foreign bodies, such as buttons, beads, 
peas, etc., may become impacted in the 
meatus, and a preliminary attempt always 
should be made to remove them by means 
of syringing as for cerumen. If this fails, 
and the object is in the deep part of the 
meatus beyond the narrower portion of the 
canal, or if the walls of the meatus are 
inflamed and swollen as a result of irritation, 
some form of instrument must be resorted 
to. Under such circumstances, especiaily 
in the case of a child, a genera] anesthetic 1.117. Incision showing the 

ae skin area to be excised to cure a 
should be administered. Great care must prominent auricle. 
be taken not to injure the delicate tympanic 
membrane during this operation. In some cases it will be necessary to turn 
the auricle forwards from a posterior incision and open into the meatus 
through the bone from behind. 

Inflammation of the external meatus (external otitis or furunculosis of the 
external, meatus) is one of the commonest inflammatory affections of the 
external ear and is often associated with boils elsewhere. It is very resistant 
to treatment, and there is a marked tendency to recurrence. The inflamma- 
tion starts in a hair follicle or gland and gives rise to very acute pain, espe- 
cially on pressure. As soon as the condition is established a small fluctuating 
lump can be seen in the meatus, which is acutely tender, and any movement 
of the auricle increases the pain. The condition must be diagnosed from mas- 
toiditis, and this is especially difficult when one of the lymphatic glands over 
the mastoid process becomes inflamed secondarily to external otitis. The 
appearance of the meatus and the acute pain elicited on moving the auricle 
serve to distinguish external otitis from pure middle ear inflammation. The 
hearing will not be affected unless the externa] meatus is completely occluded 
by the swelling. 
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Treatment in the acute stage is mainly directed towards relieving the pain. 
This is best achieved by the application of hot fomentations and frequent 
syringing of the meatus with hot water. It may be necessary to give morphia. 

Plugs of cotton wool—soaked in a paste consisting of one part glycerine 
to two parts magnesium sulphate—may be inserted in the meatus and changed 
every few hours. If it is decided to incise the furuncle, the operation should 
be done under gas anesthesia, so that the inflamed tissue can be opened up 
thoroughly. 

Where the condition runs a more chronic course, general treatment is 
indicated, and at the same time the meatus should be treated with a mild 
antiseptic. The following oily solution, warmed, 

BR Ung. hydr. nit. dil. gra. x 
0]. Amygdalis 
OL Olive | a8 588 
should be instilled three times a day, a few drops at a time. 

Eczema of the external meatus must be treated on the same lines as that 
mentioned in the treatment of eczema of the auricle. 

Exostoses are occasionally met with projecting from the wall of the meatus 
and must be distinguished from impacted cerumen, the presence of a foreign 
body or a furuncle. Unless giving rise to deafness or inflammation they are 
best left alone, but if treatment is decided upon they may be removed by a pos- 
terior incision similar to that for mastoiditis, great care being taken to keep 
the wound sterile. Subsequent scarring is likely to lead to atresia of the 
meatus unless it is packed regularly with aseptic plugs until healing has 
taken place. The operation may be a very difficult one (see also p. 86), as 
these exostoses are always particularly hard and ivory-hke. 

The Membrana Tympani. This may be ruptured or may become acutely 
inflamed as a result of exposure or local irritation and trauma. Rupture may 
be due to (1) direct violence, (2) indirect violence. 

(1) When due to direct violence it results from the introduction of a 
foreign body into the meatus or from unskilful efforts to extract such a body. 

(2) Rupture of the membrane due to indirect violence may follow a blow 
on the ear or a sudden violent explosion, and it may or may not be accompanied 
by labyrinthine concussion and complete temporary or permanent deafness. 

Fractures of the base of the skull are frequently accompanied by rupture 
of the membrane and the free escape of cerebrospinal fluid and blood. 

The rupture can be diagnosed only by direct inspection. In the cases due 
to direct violence it may be advisable to disinfect the meatus by means of 
hydrogen peroxide, but if the rupture is the result of indirect violence 
syringing or the use of lotions must be avoided, an antiseptic ear pad applied, 
and the rupture left to heal by first intention. 

Recovery of hearing is almost always complete, unless suppuration follows 
or unless any accompanying damage to the delicate labyrinth has occurred. 

Acute myringitis is the result of exposure to cold, the entrance of cold water 
to the ears as occurs in bathing, trauma, or an extension of acute external 
otitis. 

The drum is seen to be inflamed, congested and swollen, and pain is severe. 

There is no diminution in hearing, and this feature helps to distinguish the 
condition from tympanic inflammation. 

Treatment consists in applying heat and the instillation of warm drops of 

4.5 per cent. solution of glycerine of carbolic acid, which serve the double 


purpose of rendering the tissues aseptic and relieving the pain. 
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ACUTE INFLAMMATION OF THE MIDDLE EAR 


The term “ middle ear” comprises the whole length of the middle ear cleft 
which extends from the opening of the Eustachian tube in the nasopharynx 
through the Eustachian, tube, tympanic cavity, attic, aditus and mastoid 
antrum to the air cells in the mastoid process. r 

Inflammation of the middle ear is an exceedingly common affection, and 
constitutes the great bulk of all ear diseases. The Eustachian tube being 
continuous with the nasopharynx, the cause of acute otitis media is almost 
invariably a direct extension of infection along the tube, and the organisms 
present with suppuration are usually pneumococci or ordinary pyogenic 
cocci. ; 

In considering acute otitis media it is necessary therefore to remember 
that it is an inflammation of the whole or any part of this tract, either catar- 
thal and serous, or suppurative and purulent in nature. 

Acute inflammation is more common in children and is usually secondary 
to some lesion of the nasopharynx, such as an ordinary cold. Children 
suffering from adenoids are especially liable to this condition. Children or 
adults in a debilitated condition or infected with any of the acute exanthe- 
mata are particularly prone to middle ear inflammation, and under these 
circumstances suppuration usually results. At any stage in the course of 
scarlet fever middle ear infection may be met with, and in this disease the 
resultant damage to the hearing apparatus is often severe. 

Acute otitis media may be divided into the following classes for the pur- 
poses of description, although in a case of acute suppurative inflammation of 
the whole middle ear cavity all the different stages may have been present at 
different times as the infection progressed. 

(1) Acute catarrh of the Eustachian tube and tympanum with serous 
effusion. 

This condition is met with usually as the result of cold in the head. The 
Eustachian tube becomes partially blocked, there is some serous effusion in 
the tympanum, and the patient complains of partial deafness, a continuous 
noise in the affected ear, and a feeling of fulness and discomfort, but little or 
no pain. 

reatinent aims at relieving the Eustachian obstruction and assisting the 
absorption of the exudate; it therefore follows that any infection or congestion 
of the nasopharynx must be combated. Any treatment beyond this should 
be entrusted to an otologist. The condition usually takes a week or two to 
subside. 

(2) Acute catarrhal otitis media, with serous effusion and the presence of a 
few pus cells, which may or may not be followed by rupture of the tympanic 
membrane. 

The inflammation here is more acute and severe than in the preceding type, 
is accompanied by hypersmia and swelling of the mucous membrane, and pain 
is usually present from the commencement. When the inflammation is 
established pain is severe and deafness marked. In children the temperature 
is usually raised. On examination the membrana tympani appears injected 
and swollen, and if there is much intratympanic tension it may be 
bright red and bulging externally. The inflammation may subside in the 
course of a few days or the membrane burst and release the mucopurulent 
secretion, this being followed by relief of pain and subsequent resolution and 


healing of the rupture. 
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Treatment consists in relieving the pain, which should be done by the 
application of dry heat and the administration of analgesics. Morphia may 
be required before relief t obtained. If the pain and the tympanic condition 
persist, paracentesis of the membrane should be performed. This is carried 
out under a general anssthetic, and by the use of a special paracentesis 
knife or myringotome under direct observation. ® The incision is made 
tangentially through the posterior segment of the membrane. Following this 
operation and subsequent drainage by suction through the external meatus 
the duration of the inflammation will be shortened considerably and the 
danger of extension of the infection to the mastoid antrum much reduced. 
The hearing should return to normal within two or three weeks. 

(3) Acute suppurative otitis media means that the formation of pus in the 
tympanum is established almost at the onset. For practical purposes of 
diagnosis and treatment the condition may be divided into two classes :— 

(a) That in which the inflammation has not extended intothe mastoid antrum. 

(b) That in which the mastoid antrum and air cells are also infected. 
In this connection it should be stated that mastoid inflammation may 
occur without any evidence of inflammation of the tympanum being present. 

(a) Acute suppurative otitis media without mastoiditis. Pain is the first 
and most prominent symptom, and increases from the 
onset of the disease up to the time when rupture of the 
tympanic membrane takes place. There is pain and 
tenderness over the mastoid process in the early stages, 
but this passes off following rupture of the membrane, 
and unless the antrum becomes infected does not recur. 
The degree of deafness varies, but evidence of the 
obstructive form of deafness is always present. There 
ae ee: may be some tinnitus. The temperature rarely rises 
Fig. 118. Lineofin. above 100° F. except in the case of young children. 

cision for paracen- The following intracranial complications may accom- 

tenet pany an acute purulent otitis media, even in the 
absence of mastoiditis: (1) labyrinthitis, (2) extradural abscess, (3) 
lateral sinus thrombosis, (4) meningitis, and even purulent encephalitis. 
These are described in Chapter I., pp. 29—42, with the exception of the first 
(see p. 334). : 

If an examination is carried out before rupture of the drum has occurred 
it will be seen to be inflamed, injected, and may be bulging very prominently 
into the external meatus. In the event of rupture already having taken 
place the meatus is found to contain seropurulent or purulent fluid, and after 
this has been mopped out the perforation usually can be seen in the mem-: 
brane. If it cannot be recognised at once, on watching, a pulsating bead 
of pus will be seen to form at the point where the hole is situated. When 
the rupture of the membrane takes place all the symptoms are imme- 
diately relieved, and if the condition passes off normally the perforation 
closes, drainage through the Eustachian tube is re-established, and the 
tympanic membrane returns to normal appearance in a few weeks, an area of 
opacity being the only indication of the lesion. The only difficulty in diagnosis 
is that of differentiating furunculosis of the external meatus from acute otitis 
media. Deafness is much more noticeable in otitis media, and if the 
whispered voice can be heard at two yards middle ear inflammation can 
almost certainly be excluded, but it should be borne in mind that the two 
conditions may coexist. . 
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Treatment in the early stages consists in relieving the pain by the adminis- 
tration of analgesics and the application of heat. Some aurists advise 
frequent gentle douching of the meatus with hot water, the ear being covered 
between the douchings. The most effectual measure for the relief of 
paixi is paracentesis of the tympanic membrane. The indications for the 
performance of this operation are (1) severe pain and bulging of the tympanic 
membrane, (2) pain continuing after spontaneous rupture of the membrane 
and with a very small perforation allowing inefficient drainage, (3) marked 
pyrexia with signs of cerebral or labyrinthine irritation. 

After perforation has occurred or paracentesis has been performed treat- 
ment must be continued on the following lines. Hot fomentations to the 
ear may be continued as long as pain is present. At four-hourly intervals 
the patient’s head is placed on one side with the affected ear uppermost and 
10 drops of hydrogen peroxide (10 vols.) are instilled into the meatus and 
allowed to remain for about a minute, during which time bubbles of oxygen 
are given off. The patient then sits up and the ear is gently syringed out with 
warm water, followed by careful mopping up of the moisture within the meatus 
until itis dry. The object of this is to prevent pus stagnating in the meatus. 
If the discharge is not profuse the syringing need not be carried out every 
time the hydrogen peroxide is used, but the meatus must be kept clean by 
frequent mopping. In order to aspirate the secretion from the tympanic 
cavity, suction by means of a Siegle’s speculum may be employed. In the 
event of the discharge persisting for more than a few days other drugs may be 
applied to the aural mucous membrane, but it is essential to remember that 
whatever is applied careful preliminary cleansing of the auditory meatus is 
necessary. 

(1) Alcohol may be applied mixed with water and glycerin. 

S.V.R. ; ; é , 


Glycerin : . Si 
Water . , . to Zi 
or ordinary spiritus vin. rect. 
Hither of these will cause pain if the inflammation is at all acute. 
(2) Glycerin of carbolic acid . . 2or3drachms 
Water . ; ~ . to Zi 

This is useful if pain is caused by other applications. 

(3) Hypertonic saline (10 per cent.) is useful but should not be used for 
more than two or three days. 

(4) Instead of drops finely powdered boracic acid (with 1 per cent. of 
powdered iodine crystals added) may be packed into the meatus and left for 
a day or two at atime. The meatus being carefully syringed and cleaned 
between each packing. 

If the discharge has not shown definite decrease and improvement within 
three to four weeks of onset the mastoid antrum and cells should be opened 
and drained. 

The prognosis is favourable if the general health of the patient is good, and 
if efficient treatment is carried out ‘acute suppurative otitis media should 
become chronic very rarely. In most cases the hearing returns to normal 
after the attack, but otitis media as a complication of one of the infectious 
fevers is not so favourable as other forms. 

(6) Acute Mastoiditis. During the course of an attack of acute middle ear 


‘inflammation the surgeon should examine the mastoid process frequently 


for edema or tenderness. The thumb of the right hand is pressed against the 
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process, and the degree of tenderness to pressure noted and compared with 
that on the healthy side. Particular care should be taken to examine the tip 
of the mastoid process and its posterior border in this way. If the pain and 
tenderness over the mastoid process increase or recur during the course of 
an attack of acute otitis it is almost certain that the mastoid inflammation 
will not subside unless an operation is performed. 

Pathology of Acute Mastovdtiss. The mucous membrane lining the antrum 
and air cells becomes swollen and infiltrated and the purulent exudate 
accumulates in the cavities. If this purulent exudate is unable to escape 
owing to the congestion produced in the aditus, the inflammatory process 
spreads and invades the surrounding bone. This may occur slowly or rapidly, 
according to the virulence of the infection or the resistance of the patient, 
but in some cases the condition of mastoid abscess does not become estab- 
lished for several days. Attention has been drawn already to the different 
types of mastoid process and their bearing on the question of mastoiditis. 
If the tension in the antrum is unrelieved, the pus eventually bursts through 
the shell of bone surrounding it in one of several directions. 

(1) An abscess forms under the periosteum covering the process, giving 
rise to a fluctuating external swelling, vee the auricle in a forward, 
outward and downward direction. 

(2) The abscess may burst through the inner danect of the mastoid process, 
giving rise to an abscess in the neck beneath the sternomastoid muscle and 
anterior to it (Bezold’s abscess). 

(8) Very rarely the pus tracks down into the neck on a deeper plane and 
gives rise to a bulging of the lateral pharyngeal wall. 

(4) More frequently the inflammation spreads backwards and forms an 
abscess between the posterior surface of the mastoid and the dura mater 
covering the lateral sinus (pertstnus abscess). 

(5) In the same way an extradural abscess of the middle cranial fossa 
may result as a direct extension through the roof of the tympanic cavity or 
mastoid antrum. 

It is therefore essential to drain the mastoid antrum by operation as early 
as possible in order to prevent any of these complications occurring and in 
order to limit the area of diseased bone. Naturally the least dangerous 
direction for the pus to burrow is in an outward direction, and fortunately 
this is the most common. 

Indications for the Mastoid Operation. (1) Mastoid tenderness continuing 
or recurring after drainage has been established by perforation of the 
tympanic membrane. As the tenderness develops it is often noticed 
that there is a diminution or even total cessation of the aural discharge 
owing to the antrum becoming shut off, and this is of some diagnostic 
importance. 

(2) Cidema or abscess formation over the mastoid process or formation 
of a Bezold’s abscess. 

(3) Sagging or cedema of the posterior wall of the external meatus. 

(4) Fever (i.c., temperature of over [00° F.) persisting after perforation or 
paracentesis. 

(5) Paralysis of the facial nerve during the course of acute purulent otitis 
media. This condition indicates that the bone surrounding the nerve in the 
facial canal has become inflamed or infected. 

(6} Any symptoms of labyrinthine or intracranial irritation or infection, 


such as giddiness, vomiting and nystagmus. 
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(7) Persistence of the sural discharge for more than six or seven weeks in 
spite of efficient conservative treatment. 


Operation for Acute Mastoiditis. The patient’s hair is shaved and a convenient 
area round the ear cleared. A general anwsthetic is administered, the patient lying 
on his back, the head slightly raised by means of a soft sandbag and turned to the 
side so that the affected ear is uppermost. As the operation proceeds it will be 
found necessary for the surgeon to be provided with frontal illumination. The skin 
of the ear and operation field is carefully cleaned and sterilised. The auricle is 
turned forward and a curved incision is made down to the bone, parallel to the retro- 
auricular groove and quarter of an inch distant from it. This incision should extend 
downwards slightly beyond the tip of the mastoid process, (In infants and young 
children it is possible to injure the facial nerve close to the tip of the mastoid process 
if reasonable care is not taken.) The superficial vessels are caught, the periosteal 
incision completed, and the periosteum stripped up with an elevator so that the 
mastoid cortex is exposed as far down as the tip of the process and upwards and 
forwards to include the posterior root of the zygoma and the suprameatal spine. A 
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Fia.119. Operation for acute mastoiditis, Fig.120. Operation for acute mastoiditis, 
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showing the gouge in position to com- showing the mastoid cells cleared and a 
mence removal of the bone over the director passed through the aditus 
antrum. from the antrum to the tympanum. 


self-retaining retractor may be placed in position or an assistant retract the tissues. 
The mastoid cortex is opened with a gouge and hammer, starting at a point level with 
the roof of the external meatus and about 4 inch behind its centre, the gouge cuts 
being made from behind downwards and forwards, t.e., from the region of the 
sigmoid sinus towards the external meatus and mastoid tip, the assistant in the 
meantime mopping up blood and pieces of detached bone. The bony cavity thus 
formed is deepened in the direction of the suprameatal triangle until the mastoid 
antrum is reached (the surgical anatomy of the antrum has already been considered, 
. 319). , 
. As soon as the infected cells are opened the pus retained wells up, but it must be 
remembered that infected mastoid cells do not necessarily contain pus under pressure. 
The antrum is mopped clean and the opening into it enlarged and all diseased bone 
removed. It is usually necessary to clear out all the mastoid air cells down to the 
tip of the process, and it may be necessary to expose the lateral sinus posteriorly and 
the cerebral dura mater superiorly in order to eliminate the possibility of abscess 
formation in these localities. In the event of a perisinusal abscess or an extradural 
abscess being discovered the bone must be removed freely in these situations in order 
to establish drainage. When exposing the dura mater in any situation it is advisable 
to make the gouge cuts at a very oblique angle to the surface and as nearly as possible 
in the same plane as the membrane. When this is done there is very little danger of 
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injuring the dura. If there is reason to suspect the existence of a cerebral abscess, 
the dura in the region of the roof of the antrum is freely exposed, and incised. The 
middle cranial fossa oan be then explored and drained. In the same way if a track 
of infection is found posteriorly and a cerebellar abscess has been diagnosed, the bone 
is cut away behind the lateral sinus and a sufficient area of dural membrane exposed. 
In order to do this it will be necessary to make another horizontal backward skin 
incision at a right angle to the original incision. 

When the cavity is complete it is washed out with hydrogen peroxide (20 vols.) 
and syringed with warm saline solution. 

The subsequent treatment of the wound varies according to the methods of 
different surgeons or according to the virulence and extent of the infection. 

1. The cavity may be packed with a sterile gauze plug or a plug impregnated with 
iodoform or aristol, and only one or two stitches or even no stitches at all inserted 
in the upper end of the incision. A dressing and bandage is applied and the plug left 
in position for four days, the external meatus being kept clear in the meantime by 
daily cleansing. When the plug is removed, and it may be necessary to administer 
an anssthetic to do this, another is packed in its place after the cavity has been 
cleansed with weak hydrogen peroxide, the procedure being repeated daily and the 
wound allowed to granulate from the bottom. This aims at obliteration of the 
cavity by scar tissue. 

2. A plug may be inserted as described above and removed in two or three days. 
Drainage is then maintained by the insertion of a rubber tube which is changed daily 
but retained until the meatal discharge has ceased. The advantage of this method 
is that it allows for posterior drainage of the ear cavity, one of the main objects of 
the operation. 

3. When all the diseased tissues have been thoroughly removed (and this of course 
applies in all cases) the cavity is syringed out with saline, dried out, and allowed to 
fill with blood. The wound is then united through its whole length and a dressing 
applied. It is claimed that in the great majority of cases healing ocours by first 
intention owing to the bactericidal powers of the effused blood. If pus forme in the 
cavity it can be evacuated by removing a few stitches in the lower part of the wound 
and ordinary drainage established in that way. 


Serous Meningitis is a subacute form of meningitis often seen in associa- 
tion with an acute infection of the ear. No actual infection occurs in the 
meninges and the process is more one of irritation than inflammation. Head- 
ache, rise of temperature, and drowsiness are the chief symptoms noticed, 
while paralyses of the cranial nerves and localising features are absent. The 
condition is not serious, and requires no special treatment other than that of 
the ear infection itself, which should be dealt with promptly. 

Lateral sinus thrombosis may occur as an extension of infection from the 
mastoid process. This complication is usually indicated by the occurrence of 
rigors, due to the passing of infected matter into the blood stream, accom- 
panied by pain and tenderness extending into the neck along the course of 
the internal jugular vein. 

The diagnosis can be made certain only by exploration, which is always 
carried out as an extension from a mastoid operation. 

The lateral sinus is exposed, and if normal it is bluish in colour and pulsates 
with the heart and respiration. Sometimes it is obviously purulent, but if 
there is any doubt it should be opened by longitudinal incision. 

Hemorrhage can be controlled easily by subsequent plugging. All infected 
clot must be removed in both directions until free bleeding occurs. 

The internal jugular vein must be ligatured in the neck through a separate 
incision, below the inferior extension of the thrombus. 

A full description of sinus thrombosis and of the other complications of 
acute otitis media and acute mastoiditis will be found in Chapter I., Vol. II. 
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Chronic Middle Ear Catarrh. This condition is one of the commonest 
causes of deafness. It is characterised by chronic thickening of the mucous 
membrane lining the tympanum and Eustachian tube due to an overgrowth 
of the connective tissue element, following chronic or repeated acute attacks 
of inflammation. The symptoms are gradually increasing deafness with or 
without tinnitus coming on insidiously during adult life, very often from no 
apparent cause. Sometimes patients notice that the deafness becomes 
worse after a cold in the head. There is frequently a history of adenoid 
obstruction during childhood. | 

The treatment cannot be dealt with here except that it may be said that 
attention to hygiene of the nose and nasopharynx, especially in childhood, 
will act as a definite preventative to the condition arising in later life. 

Otosclerosis is a form of deafness apparently due neither to a catarrhal 
nor to a bacterial process. It is quite distinct from deafness due to 
degeneration of the auditory nerve. 

Pathologically all thats noted is a spongification of the bone of the 
labyrinthine capsule and fixation of the stapes in the foramen ovale and 
ossification involving the membrane in the foramen rotundum. It is a 
disease of young adult life and usually reaches its maximum before the age of 
forty. 

By the term ‘°° Ménibdre’s Disease ’’ is meant an acute inflammation(probably 
toxic) and irritation of the labyrinth producing the symptoms of tinnitus, 
vertigo, vomiting and nausea, followed by deafness. 

A more correct name for the condition would be Méniére’s symptom- 
complex, and this symptom-complex may be produced by any severe 
irritation or infection of the internal ear. It may be simply the result 
of reflex irritation from the middle ear, but much more usually it indicates 
extensive damage to the sensitive endings of the cochlear and vestibular 
elements of the eighth nerve. : 

Vertigo. A patient suffering from an attack of vertigo is temporarily unable 
to maintain his equilibrium to a varying degree. 

It may be brought about by a large variety of nervous stimuli, ocular, nasal, 
intestinal, toxic, etc., but when associated with aural disease it is due to direct 
irritation of the labyrinth. It may be caused by (1) wax in the external 
meatus, (2) acute or chronic Eustachian catarrh, (3) otosclerosis, (4) acute 
middle ear suppuration, (5) chronic middle ear suppuration, and (6) 
labyrinthitis. 

Its o¢currence during the course of any aural suppuration should be taken 
as & warning that the internal ear is in danger. 

Chronic Suppuration in the Middle Ear. By this is meant a chronic 
infection of the mucous membrane lining the Eustachian tube, tympanum 
and mastoid antrum, and the underlying bone. The infection may be 
confined to the Eustachian tube and tympanum, but frequently the mastoid 
antrum and process are also diseased, and this makes the condition all the 
more difficult to cure. As a result of this chronic infection there is a 
continuous discharge from the ear (otorrhma), which varies in amount 
at different times and in different cases. There is always some impairment 
in hearing, but this varies from very slight to complete deafness and bears 
very little relation to the amount of destruction of the tympanic membrane. 
Tinnitus is usually present, and there may be attacks of vertigo. 
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Chronic otorrhoea is almost always the result of an acute suppuration which 
has failed to clear up, either through lack of treatment during the acute stage 
or owing to the virulence of the primary infection. Acute otitis media asa 
complication of one of the infectious fevers is the commonest form which 
results in chronic middle ear disease. 

Treatment consists in (1) improving the general health and ensuring free 
drainage of the pharyngeal ends of the Eustachian tube by'removing adenoids, 
etc., and keeping the nose and nasopharynx clear of all infectious secretions. 
(2) The middle ear must be kept free from any accumulation of discharge, 
and, if possible, mild antiseptics may be introduced to combat the infection. 
To cleanse the middle ear the Eustachian tubes should be inflated by Politzer’s 
method or by Eustachian catheterisation, and the external meatus should 
then be syringed out with warm antiseptic lotion. The inflation and 
syringing is repeated and the ear carefully dried. Treatment as described for 
acute and subacute middle ear infection (p. 327) should also be persevered 
with for an extended period. For other methods of treatment of chronic 
middle ear suppuration text-books dealing specially with the subject should 
be consulted, as there is no doubt that in skilled hands and with patience a 
large number of cases can be cured without subjecting the patient to a serious 
operation. 

It may be as well to emphasise here the fact that if purulent middle ear 
infection is treated efficiently in the acute stage there should be only a small 
decimal percentage of ears which are left permanently discharging and there- 
fore septic (1.e., a focus of chronic suppuration). 

If, however, the mastoid antrum and process are extensively involved by 
the disease, or if any of the complications mentioned below are present, the 
discharge from the ear is not likely to cease until some further operative 
treatment is applied. 

Complications of Chronic Otorrhaa. (1) Any chronic condition seen in the 
external auditory meatus may be secondary to middle ear infection, particu- 
larly chronic furunculosis and eczema. 

(2) Aural polypi consist either of an inflammatory hypertrophy of the 
tympanic mucous membrane or are composed of granulatirn tissue. In the 
latter case they are not true polypi, but should be classed as granulomata. 
They usually arise singly, spring from the inner wall of the tympanum, grow 
through a large opening in the tympanic membrane, and may completely fill 
up the external meatus. The presence of a polypus generally means that the 
chronic middle ear.infection is deep-seated and that the mastoid antrum is 
involved. It may give rise to bleeding from the ear. 

Treatment consists in removal of the polypus with a snare, preferably under 
general anesthesia, the application of a cautery to its base, and subsequently 
the application of the cleansing and general treatment described above for 
chronic otorrhawa. In a favourable case the discharge may cease and the 
infection clear up after this treatment. 

(3) Caries and necrosis of bone underlying the aural mucous membrane or 
of the ossieles. Indication of this condition is afforded by excessive granula- 
tion tissue formation, offensive discharge and the fact that bare loose bone 
can be detected on probing. The only treatment is operative and is described 
under the treatment of chronic mastoiditis. 

(4) Chronic purulent inflammation of the mastoid antrum and cells. 

This condition occurs following an acute inflammation of the t 
er the tympanum and mastoid antrum in a case in which free drainage t& not 
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established and the infection does not clear up. In other cases the primary 
infection may be so acute or drainage by means of opening the antrum is so 
long delayed that there is more or less axtensive destruction of bone with the 
formation of sequestra. The whole of the mastoid process may be involved, 
the air cells in various directions into the temporal bone being infected, or 
the carious bone may be limited to that surrounding the antrum. 

The symptoms complained of are deafness, chronic aural discharge, 
_occasional attacks of pain in the affected ear due to congestion, tinnitus and 

vertigo, and sometimes tenderness on pressure over the mastoid process. 

The diagnosis is made on the strength of the presence of the above symp- 
toms, all of which are usually present at one time or another in the history 
of the case, and by the objective appearances. These consist of :— 

(a) More or less constant copious discharge of considerable duration. 

(6) Granulations and polypi which are liable to recur when removed. 

(c) The presence of some cedema or thickening over the mastoid process. 

(d) Irritation or transient paralysis of the facial nerve. 

Treatment. When a protracted course of cleansing treatment to the ear 
has failed to cure the condition the only resource left is to lay open the 
mastoid process and middle ear and clear away all the diseased tissue. 

The following are the main indications for opening the mastoid area and 
performing the so-called radical mastoid operation :— 

1. Cases where caries of the tympanic wall exists. 

2. Where recurring attacks of subacute mastoiditis have been noted. 

3. When a mastoid fistula is present (post-auricular fistula). 

4, Cases due to the bacillus tuberculosis. 

5. Where there has been any paralysis of the facial nerve even if transient, 
the sooner the radical operation is performed the better will be the prognosis 
of preserving the function of the nerve. 

6. Cases of protracted purulent and footid discharge resisting all conservative 
treatment are probably best dealt with by operation. The chronic septic focus 
eventually may give rise to trouble elsewhere, and there is always the possi- 
bility of intracranial complications at any time, even if there is no pain at all. 
In these cases the decision may be influenced by the amount of hearing 
present in the ear. If the opposite ear is healthy and normal the loss of 
hearing in the diseased ear, even if much increased by the operation, will not 
be so serious. (The hearing in cases of chronic otorrhoa varies from almost 
perfection to complete deafness, and the visible extent of the middle ear 
disease is no guide to the loss of function.) 

7. Cholesteatoma. The exact pathology of this condition is disputed. It 
consists of a pultaceous mass of exfoliated dead squamous epithelial cells 
surrounded by a membrane of growing squamous epithelium. The growing 
epithelium arises either from mucous membrane which has undergone 
degeneration or from squamous epithelium which has extended through a 
perforation of the tympanic membrane and therefore originates from the skin 
lining the external auditory meatus. 

Cholesteatomata rarely occur associated with the deep-seated nasal sinuses. 

8. In all cases of suspected intracranial complication of a chronic otorrhoa 
the mastoid antrum and cells should be cleared as a first step in the operation. 

The methods of operation now most frequently in use are on the lines of 
those first described by Schwartze and Stacke, and some form of combination 
and modification of the two produces good results. 

The Radical Mastoid Operation. The position of the patient, anesthetic, illumin 
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tion and preparation of the skin are exactly the same as deacribed on p. 329 for acute 
mastoiditis, and up to the opening and exposure of the mastoid antrum the technique 
is exactly similar. The posterior wall of the cartilaginous meatus is now separated 
from ite bony bed, and the bridge of bone which separates the antral opening from 
the external meatus is out away with a gouge. Whilst removing the deepest part of 
this bridge (i.e., when laying the tympanum into direct external continuation with 
the antrum at the bottom of the operation field) great care must be taken not to injure 
the facial nerve. When the bridge has been removed completely, the cartilaginous 
meatus is divided longitudinally along its posterior wall into two flaps which are held 
forwards by retraction. The antrotympanic cavity is thoroughly cleared of ossicles,- 
granulations and remnants of the tympanic membrane. The inner wall must be 
treated with respect when using the curette, the stapes should not be removed, and 
the commencément of the Eustachian tube only gently curetted owing to its 
proximity to the internal carotid artery. The mastoid process should be examined 
next and all the infected air cells cleared out, the tip of the process being amputated 
if necessary, and at the same time all infected cells extending backwards towards the 
occipital bone and upwards towards the posterior root of the zygoma are dealt with. 
When the cavity has been excavated so that it is lined with smooth healthy bone it is 
washed out twice with hydrogen peroxide (20 vols.) and warm saline. There are 
several methods of closing the wound. The flaps of the cartilaginous meatus are 
stitched back, so that their lining of skin will form a beginning for the growth of 
epithelium with which the cavity eventually becomes lined (Fig. 121). The whole 
cavity is then firmly packed with 4-inch gauze plugging impregnated with iodoform, 
the end of the plug presenting at the external meatus. The post-auricular wound is 
carefully sutured throughout its entire length. (For the methods of cutting the skin 
flaps from the external meatus a volume on aural surgery should be consulted.) The 
plug should, if possible, be left in situ for four days and then be removed. The 
cavity is cleansed with hydrogen peroxide syringing and repacked daily until a clean 
cavity is established. After about fourteen days it may be simply cleansed daily 
under observation, and any protuberant granulations cauterised until the whole 
cavity is lined with stratified epithelium and remains quite dry. Some surgeons line 

the entire cavity with a Thiersch skin graft 

wet Ce! arity 





before packing, and the advantage of this 
procedure is that the cavity becomes more 
quickly epithelialised and less post-opera- 
tive packing is required. 

In the event of any intracranial com- 
plication being suspected before opera- 
tion or found at the time, the operation 
field can be extended to enable this 
to be dealt with in exactly the same 
way as in the case of the intracranial 
complications of acute mastoiditis (see 
pp. 30-40). 

As has been stated already, where 
chronic otorrhwa is present all intra- 
cranial infections should be approached 
ek a ee by the mastoid route. 

Fia. 121. The final stage in the radical The intracranial complications of 

operation for chronic mastoiditis. - : , 

meatal skin flap has been cut Chronic middle ear suppuration are 

a Lapa wees ener pes Lilia much the same as those of acute 
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Purulent Labyrinthitis. During the course of an acute or chronic suppura- 
tive otitis media the infection may spread to the internal ear or labyrinth. 
The infection usually gains access through the oval or round window, and it 
may then involve the entire membranous labyrinth or remain — and 
circumscribed to some part of it. The symptoms of infection of the jabyrinth 
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are at first vertigo, nausea and vomiting, followed by increasing deafness. 
In the case of involvement of the whole internal ear deafness rapidly 
becomes complete. Pyrexia is marked, and there may be some inco-ordina- 
tion of movements. Tinnitus is usually absent. 

Treatment consists in performing the radical mastoid operation and then 
opening the labyrinth above and below the facial nerve canal to allow 
drainage. 

Total deafness in the affected ear is the invariable result of this condition. 


CHAPTER VIII 
THE FAUCES, PHARYNX AND CSOPHAGUS 


D. F. A. Neilson, B.A. (Cantab.), F.R.C.S. (Eng.). 


Surgical Anatomy of the Fauces, Pharynx aud @sophagus. On opening 
the mouth widely and depressing the tongue, the soft palate and uvula are seen 
together with the pillars of the fauces and the faucial tonsils. The soft palate is level 
with the first cervical vertebra and the anterior pillars of the fauces spring from its 
anterior surface and arch forwards and downwards to the posterior extremity of the 
lateral border of the tongue. The anterior faucial pillars are formed by a fold of 
mucous membrane containing the palatoglossus muscle. The posterior pillars of the 
fauces are two folds of mucous membrane containing the palatopharyngeus muscle 
which spring from the lower free border of the soft palate. Running down behind 
the tonsils, they are lost upon the posterolateral wall of the pharynx. The muscles of 
the pillars of the fauces act as constrictors of the faucial isthmus. 

The faucial tonsils completely occupy the space between the pillars of the fauces 
except that superiorly a small recess is left, known as the supratonsillar fossa. 

Each tonsil is covered on its free surface by mucous membrane, on which are 
seen the orifices of the tonsillar crypts, the crypts being lined with epithelium con- 
tinuous with that on the surface of the tonsil. The outer or deep surface of the 
tonsil is covered by a layer of fibrous tissue which forms an imperfect capsule to 
the organ. It is this capsule which is of such importance in the operation of 
enucleating the tonsil, as it can be separated readily from the muscular wall of the 
pharynx (superior constrictor), and the tonsil completely removed. 

The internal carotid artery lies about 1:5 cm. behind the outer margin of the 
tonsil as well as being external to the superior constrictor muscle. It is not, 
therefore, in any danger during the operation of tonsillectomy. The tonsil receives 
its blood supply from branches of the ascending palatine, ascending pharyngeal, 
facial and dorsalis lingus arteries, and the larger branches usually enter the upper 
lobe of the organ. 

When the tonsil becomes hypertrophied in children or adolescents the enlargement 
may be general, and marked towards the middle line (causing the tonsils to show up 
very ‘prominently on examination), downwards along the pharynx, or imbedded 
deeply between the pillars of the fauces and extending upwards behind the soft 
palate. The last-mentioned varieties can be removed quite easily by dissecting the 
tonsil free just outside the plane of the capsule. 

The mucous membrane of the pharynx below the soft palate is covered with a 
squamous epithelium which is continuous with that of the cosophagus. 

The lymphatics of the nasal fosss, nasopharynx and fauces, including the soft 
palate and faucial tonsils, drain into the subparotid and upper deep cervical glands 
in the region of the angle of the mandible. The glands can be seen and felt to be 
enlarged in chronic infections of these regions. 

In children suppuration arising in one of these glands is the commonest cause of 
retropharyngeal abscess. 

In the adult the upper four cervical vertebre may be explored digitally from the 
mouth, while in the child the finger can reach down as far as the sixth cervical vertebra 
and the back of the cricoid cartilage. 

The wsophagus commences at the lower border of the cricoid cartilage opposite 
the sixth cervical vertebra, t.¢., 6 inches in a straight line from the incisor teeth. 
Ite average length is 10 inches, but it varies considerably (8 to 13 inches). The left 
bronchus crosses it about 9 inches (25 cm.) from the teeth, and the oesophageal open- 
ing of the diaphragm is 15 inches (39 cm.) from the teeth, the cardiac orifice of 
the stomach being at about 16 inches. The cervical portion is always closed and 
flattened from before backwards except during deglutition. 

_ Where are two distinct constrictions of the esophagus, one at ita commencement 
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and the other at the point where it is crossed by the left bronchus. Both constrio- 
tions are the same size and will admit a tube 20 mm. in diameter quite easily. 
The rest of the cesophagus is 3 or 4 mm. wider in diameter. 

The cardiac orifice of the stomach is at the level of the tenth dorsal vertebra. 
The muscular wall of the first third of the cosophagus is composed entirely of striated 
ae fibres, but the passage of a bolus of food down the cesophagus is quite in- 
voluntary. 

The longitudina] musole fibres of the csophagus at its upper end separate into 
two bands, which pass forwards round the tube, to become attached to the back of 
the cricoid cartilage. In some persons an area is therefore left below the border of 
the inferior constrictor muscle of the pharynx which is only weakly supported by 
muscle fibres, and it is from this point that a pressure diverticulum of the pharynx 
may develop (the so-called cesophageal pouch). 

Although these muscular layers are mentioned in detail it should be remembered 
that the oesophagus is a very thin-walled structure. It is lined throughout with thick 
stratified epithelium, and the mucous membrane contains mucous glands. 

The lymphatics of the upper end of the wsophagus open into the lower cervical 
glands, the remainder into the posterior mediastinal glands. 


AFFECTIONS OF THE TONSILS AND PILLARS OF THE FAUCES 


A foreign body may become lodged in the faucial region, in which case it is 
usually a small sharp-pointed object such as a small bone, pin or. piece of wire, 
which gets impacted in or pierces the mucous membrane during the act of 
deglutition. The patient complains of something constantly pricking the 
throat, and this may be severe enough to cause nausea and vomiting. The 
object can be seen with a good light or felt with the finger quite easily. 

Treatment. The mouth and pharynx should be examined by means of 
frontal illumination and the use of a spatula, and if necessary by digital 
examination also. Fine bones or pieces of wire are often difficult to see, 
especially if imbedded in the tonsil, as only a small part may be showing 
relative to the amount buried in the tissue. All foreign bodies must be 
removed at once with suitable forceps. 

Vincent’s Angina is a form of stomatitis or pharyngitis due to the presence 
of the B. fusiformis and a certain type of spirochete. The causative organ- 
isms are often present in the healthy mouth and are awakened into activity 
by local irritation, or by the general resistance being lowered owing to debility. 
It is characterised by the development of ulcers on the gums, faucial pillars, 
tonsils or posterior wall of the pharynx ; the ulcers may appear almost clean 
or they may be covered by’‘a sticky, fibrinous, yellow pseudomembrane, which 
is adherent, and the removal of which causes bleeding. Pain is always present, 
and this may be severe on swallowing. In the more acute cases there is a 
certain amount of pyrexia, the patient feels ill, and the cervical glands are 
slightly enlarged and tender. The smell is often characteristic. 

Diagnosis. The condition has to be differentiated from diphtheria, ton- 
sillitis or syphilitic ulceration, and in order to verify the diagnosis a swab 
always should be taken and the direct smear examined under a microscope 
for the presence of the specific organisms. . 

Treatment. The ulceration reacts well to the local application of strong anti- 
septics, of which painting the ulcers with tincture of iodine three times a day 
is the most satisfactory. At the same time the mouth must be kept as clean 
‘as possible by the use of mouth washes and gargles, and the general condition 
treated. Intravenous injections of arsenic (salvarsan) may be given. The 
patient should be removed from any unhealthy surroundings and encouraged 
to eat plenty of nourishing food. 
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Tuberculous ulceration may occur in the form of lupus spreading from the 
noge or cheeks. “Lupoid ulcers are slightly granular and shallow, cause no pain 
and show no tendency to invade the deeper tissues. Curetting, cauterising 
with pure lactic acid or the application of X-rays have been utilised for this 
disease. Diathermy cauterisation under general or local anesthesia is a 
successful method of eradicating the local tuberculous disease of a lupoid 
nature, but may cause scarring and stenosis. 

Apart from lupus, various forms of tuberculous ulceration may attack the 
tonsils and buccal mucous membrane, but they are nearly always secondary 
to pulmonary tuberculosis. They may be similar in appearance to the indo- 
lent tuberculous ulcers which sometimes appear on the tongue, but in cases 
where the general infection with the B. tuberculosis is extensive there may 
be diffuse ulceration of the buccal mucous membrane accompanied by pain 
and swelling sufficient to cause marked dysphagia. Such cases do not survive 
more than a few weeks, and tubercle bacilli generally can ba found in the 
sputum in large numbers. 

Syphilis. (a) Primary chancre is rare, but cases are occasionally seen in 
which the tonsil is affected. In these patients the secondary manifestations 
appear early and the course of the disease is severe. 

(6) In the secondary stage of syphilis the so-called “ snail track ” ulcers or 
‘* mucous patches” are usually seen on the soft palate, cheeks and tonsils. 
They are not true ulcers, but consist of patches of sodden undesquamated 
mucous membrane, and it is only when the epithelium is shed that ulceration 
is present. The grey, shiny appearance of these “ ulcers’ 1s characteristic, 
and the Wassermann test reaction will settle the diagnosis. ~ 

fc) Tertiary syphilitic ulcers are the result of breaking down gummata and 
are relatively common. They are often very extensive and are characterised 
by the irregularity of their outline and the depth and extent of the normal 
tissue destroyed. Where the pharyngeal wall 1s affected, after healing has 
occurred, the soft palate may become adherent posteriorly and scarring with 
great deformity may be produced, leading to difficulty in deglutition and 
regurgitation of fluids into the nose. 

The diagnosis is made on the character of the uleers, which are punched out, 
multiple, not indurated, with a yellow slough, giving rise to no pain and caus- 
ing very little secondary glandular enlargement or constitutional disturbance. 

General antisyphilitic treatment must be energetic (Vot. I., Ch. VI.), and 
plastic operations may be required subsequently for the resultant scarring. 

Extensive scarring of the fauces due to healed ulceration is sometimes seen 
as the result of other diseases than syphilis, namely, from severe cases of 
diphtheria and scarlet fever, but the destruction of deep tissues and resultant 
deformity is never very marked. 

Acute tonsillitis is the result of coryza, a chill or the inhalation of impure 
or infected air or sewer gas. It is often seen among residents in hospitals or 
institutions in which the patient is in contact constantly with infected air, 
and it may occur among the residents in a house in which there is some defect 
in the drainage allowing the escape of foul gas. When dealing with any acute 
infective throat condition the possibility of it being diphtheria (or one of the 
acute exanthemata) always must be considered and excluded. Three 
conditions are usually described :— 

(a) Acute Superficial Tonsillitis. This is nothing more than a slight 
superficial inflammation of the mucous membrane covering the tonsil, which 
las extended from a general inflammation of the nasal and pharyngeal 
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mucous membrane as the result of a cold. The mucous membrane becomes 
red and painful but there is very little swelling, and once the early or con- 
gested stage of the cold has passed off the pain and inflammation tend to 
subside. Anticatarrhal rerhedies are indicated, such as douching the nose 
with bland lotion and cleansing the throat. The pain is usually relieved by 
the use of an astringent gargle or spray, such as chlorate of potash, but 
stronger solutions of zinc sulphate and alum may be tried with advantage. 

(b) Acute Follicular Tonsillitis, This condition is characterised by a general 
enlargement of the tonsil, which appears swollen and is dusky red. There is 
severe pain on swallowing and the swelling may be large enough to threaten 
obstruction to respiration. There is a varying amount of yellow discharge 
from the follicles, and sometimes this is sufficient to coagulate on the surface, 
giving rise to the appearance of a false membrane, distinguished from 
that of diphtheria by its lack of adhesion to the subjacent tissue, and 
by the absence of the Klebs-Loeffler bacillus on microscopical examination. 
The hemolytic streptococcus is the usual causative organism. The tempera- 
ture is high, there are much malaise, headache and general aches and pains, 
while there is usually tenderness on pressure on the enlarged cervical glands 
below the angle of the jaw. Patients suffering from chronic enlarge- 
ment and infection of the tonsils are rendered more liable to attacks 
of acute follicular tonsillitis, and a 
history of two or three attacks may 
be taken as an indication for removal 
of the tonsils, 

Treatment. As regards immediate 
treatment, a brisk purge should be 
administered and an antipyretic, 
such as aspirin or salicylate of soda, 
or a mixture of perchloride of iron 
(Tr. Il\xxv), and sulphate of mag- 
nesia (grs. x) may be given four- 
hourly. Locally astringent gargles 
may be applied as for superficial 
tonsillitis, and the patient may get 
considerable relief by the inhalation 
of steam from hot water (150° F.), 
to which a few drops of creosbdte or 
compound tincture of benzoin (Friar’s Jee eee 
balsam) have been added. In more Fia. 122. Peritonsillar abscess. 
severe cases, and when toxemia is 
marked, 10 or 20 c.c. of concentrated antistreptococcal serum may be given 
by intramuscular injection. M. and B. is often very helpful. 

(c) Acute suppurative tonsillitis (peritonsillar abscess or quinsy) is an acute 
inflammation of the tonsil with suppuration round it, the pus remaining within 
the capsule. Both tonsils are in addition affected and inflamed, but the 
suppuration may: occur in one tonsil only, or if it occurs in both, one is affected 
before the other and the abscess may be incised or burst on one side, to be 
followed by a similar abscess forming on the opposite side. All the symptoms 
of acute follicular tonsillitis are present in an aggravated form and the swelling 
is more marked. 

Diagnosis. Acute follicular tousillitis has to be distinguished from the 
specific fevers which start with an inflammation of the buccal and faucial 
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mucous membrane. The most important are scarlet fever and diphtheria. 
Scarlet fever can be diagnosed by the characteristic skin rash and appear- 
ance of the tongue and the history of contact with a similar case, diphtheria 
by the appearance of the characteristic membrane and the presence of the 
Klebs-Loeffler bacillus on cultivation from a throat swab. Bacteriological 
examination always should be carried out in doubtful cases. The presence 
of enlarged and tender cervical glands is more suggestive of tonsillitis, 
while the temperature and malaise are usually more marked in this latter 
condition. 

The diagnosis of peritonsillar abscess has to be made from acute follicular 
tonsillitis without abscess formation and from an inflamed tonsil, which 
is also the seat of malignant disease, such as sarcoma. It also has to be 
distinguished from all the other septic and specific ulcerations of the 
fauces. 

When pus is present round the tonsil, the latter becomes displaced towards 
the midline, and there is a definite fulness of the anterior pillar of the fauces 
and fluctuation may be detected. A peculiar purple or dusky bulging swelling 
usually appears above the tonsil when pus has formed. 

Treatment. The treatment of peritonsillar abscess medicinally and 
generally is similar to that for acute tonsillitis without pus formation. Once 
fluctuation is detected or there is sufficient indication that pus is definitely 
localised, the condition must be dealt with by incision and evacuation of the 
pus. The mouth is held open as widely as possible—this may not be very wide 
owing to pain caused by the inflamed part—and an incision is made at the level 
of a line drawn from the last upper molar to the base of the uvula, and nearer 
the inner than the outer end of the line. The cut is made in a direction from 
without inwards to a depth of about a quarter of an inch, and may be made 
with a knife blade guarded except for its last half inch. This operation may 
be easier if the throat is first sprayed or swabbed with 10 per cent. cocaine 
solution. There is no need to make a deep incision, as once the mucous mem- 
brane has been divided, the enlarging of the opening should be completed by 
pushing the closed blades of sinus forceps or artery forceps through the incision 
outwards and upwards until pus is encountered. The blades uf the forceps 
are then opened and as wide a track as possible is opened up. The whole of 
this operation must be carried out as rapidly as possible, owing to the pain and 
discomfort it causes the patient. As soon as the pus has escaped into the 
mouth the patient should spit 1t out and wash the mouth out thoroughly for 
some minutes with hot boric lotion. The relief experienced on evacuation of 
the pus is very marked, and if the opening tends to close up too soon it will be 
necessary to dilate it by means of sinus forceps in the same way as following 
the incision. Hot fomentations should be applied to the neck externally. 
Owing to the debilitated condition of these patients, tonics should be adminis- 
tered during convalescence. 

Chronic tonsillitis occurs in two distinct forms :— 

(a) Simple hypertrophic tonsillitis is much more common in children than 
in adults, and is almost always accompanied by the presence of masses of 
adenoids. It may be the result of one or more acute attacks of tonsillitis, 
but there may be nothing definite in the history to account for the enlarge- 
ment. The hypertrophy is certainly more common in cold and damp climates, 
in which the children are confined indoors for a large part of their time. The 
children are usually weakly and the condition occurs at any age, but is 
most common and marked about the sixth to the eighth year. The tonsils are 
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enlarged, pale and firm in consistence, and the openings of the crypts and 
follicles may be seen gaping on the surface, sometimes plugged with mucus. 
The more chronic the enlargement the more fibrosed does the hypertrophied 
tonsil become. The collection of purulent débris is often seen to lie beneath 
a layer of mucous membrane and it then has the appearance of a yellow cyst 
Occasionally concretions known as tonsilloliths are formed, of which the basis 
is lime salts. The hypertrophy in some children is so marked that the tonsila 
meet in the middle line and cause partial obstruction to swallowing and 
respiration, but in others they do not project inwards so much, lying buried 
deeply between the faucial pillars. In the latter case the enlargement can be 
recognised only by pressing inwards from the neck and causing the patient to 
gag or strain with his throat. Owing chiefly to the accompanying naso- 
pharyngeal obstruction, due to the adenoids, the patient breathes with the 
mouth open, and this is specially noticeable during sleep; hearing is often 
interfered with for the same reason, as the Eustachian tubes become thickened 
aud inflamed. If there is any infection present in the tonsil the cervical 
glands near the angle of the lower jaw may be chronically enlarged, and during 
or subsequent to an attack of acute inflammation this enlargement is 
more marked. 

(b) Chronic inflammatory tonsillitis is a condition in which the tonsil is the 
seat of chronic septic infection which may be exacerbated at times by acute 
inflammation, but which in other cases lies dormant and unsuspected for 
years. It may occur in a normal-sized tonsil and also it may accompany the 
chronic hypertrophied tonsil above described. In some chronic cases the 
tonsillar lymphoid tissue becomes atrophied and fibrosed, and the tonsil 
shrinks back but retains the septic infection permanently in the fibrous 
follicles. The infection of the tonsil is frequently accompanied by enlarge- 
ment of the cervical glands on one or both sides, and at times when the infection 
becomes acute the cervical glands may be acutely inflamed and even sup- 
purate. On inspection of the infected tonsil yellow spots are to be seen on 
the buccal surface, and these can be removed by rubbing the tonsillar surface 
with a swab. The presence of purulent spots on enlarged or fibrosed tonsils 
is almost pathognomonic of the presence of a chronic infection. The con- 
dition known as keratosis pharyngis always must be borne in mind when 
making a diagnosis (vide p. 348). 

In order to make sure that the purulent débris is coming actually from the 
depths of the tonsil, pressure may be applied to the anterior pillar by means of 
a metal probe wrapped firmly round with cotton wool. As the tonsil is forced 
backwards and the patient strains, the cheesy-looking purulent débris is seen 
to be extruded from the follicles. It is important to remember that chronic 
tonsillitis may be the cause of many other more general affections or the source 
of an infection which may be blood-borne to various other organs of the body. 
In children it is commonly found to be the portal of infection for such condi- 
tions as acute nephritis, rheumatism and cardiac infections. Tubercle bacilli 
frequently have been demonstrated to be present in the tonsil in large 
numbers, and in nearly all cases of tuberculous cervical adenitis the nidus of 
infection is the tonsil. 

In all cases of cervical adenitis, no matter how severe the existing 
inflammation, it is advisable to remove the tonsil prior to performing an 
external operation for excision of the enlarged glands. 

In adults a diseased tonsil may be the primary source of infection of any 
condition which is recognised as being due to the staphylococcal or 
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streptococcal organisms or their toxins (and this possibility has been men- 
tioned in the diagnosis of the various diseases concerned). When a patient 
suffering from chronic follicular tonsillitis actually complains of any throat 
symptoms these are usually referred to as vague soreness of the throat, worse 
at times, but often absent altogether for prolonged periods. The condition is 
then detected only during a routine examination by the surgeon. 

Treatment. Once the diagnosis of definitely hypertrophied or chronically 
infected tonsils has been made, much the most satisfactory treatment is removal 
of the tonsils by operation. In children, especially under the age of four, 
general treatment may be tried first, such as the administration of tonics and 
removal of the patient to fresh or seaside air. The results observed from the 
removal of hypertrophied or infected tonsils are, however, so satisfactory that - 
it is not worth while delaying the operation long if the child does not 
speedily react to general treatment. The operation of tonsillectomy, complete 
removal of the organ, always should be performed. 


Tonsillectomy. As hasalready been mentioned on p. 305, this operation is in 
children nearly always combined with that for removal of the adenoids. Therefore, 
the operation for the two conditions combined in a child will be described first. 

A great variety of methods of enucleating the tonsils have been devised and 
described for the treatment of this very common affection, but it is only proposed 
here to detail one useful and very commonly favoured method. 

For many years the guillotine method has been losing popularity in this country, 
and it should now be employed only by experts who for reasons of their own prefer 
this type of operation. 

The important features of the operation are :— 

1. To remove the tonsils and adenoids completely and leave no tags of adenoid 
tissue in the nasopharynx or tonsillar tissue attached to the pharyngeal wall or the 
base of the tongue. 

2. To produce as little shock as possible to the patient. 

3. The operation should be carried out without doing any damage to the faucial 
pillars or the soft palate. 

4, Care must be taken that no blood enters the trachea. 

5. As far as possible all danger of post-operative hamorrhage must be eliminated 
at the time of the operation by the surgeon satisfying himself that there is no definite 
bleeding point at the time the patient leaves the operating table. 

The surgeon must be provided with a suitable head light. 

\ The child is anzsthetised in the dorsal recumbent position, and when well 
relaxed a pillow is placed beneath the shoulders sufficient to raise them from 2 to 
4 inches above the level of the flat operating table. The amount of elevation of the 
shoulders varies according to the preference of the surgeon, but there should be no 
pillow beneath the head, and the more the head is allowed to hang back extended 
from the shoulders the less danger is there of blood entering the trachea at the time 
of operation. Before starting the operation the pharyngeal reflex should be abolished, 
and there is no objection to the anzsathesia being pushed to sufficient depth to abolish 
the laryngeal cough reflex, as if reasonable care is taken there is no danger of blood 
reaching the larynx. 

A gag of the Davis type (see Fig. 125) is introduced into the mouth and opened. 
This gag is provided with a tooth plate A and tongue elevators B of various sizes to 
suit children or adultes of different age and dentition, and when it is properly adjusted 
and in position an excellent view of the fauces and mid-pharynx is obtained (see 
Fig. 126). 

The oy eee of the administration of the vapour of the anzsthetic may be 
maintained by means of a metal tube attached to or incorporated in the blade of the 
tongue elevator. 

The adenoids or the tonsils can now be removed under direct observation and with 
whatever degree of deliberation the surgeon wishes. Any blood which escapes from 
the divided tissues tends to run down into the nasopharynx, and if it collects in the 

10uth asd aid-pharynx it can be removed readily by gauze mops or by means of a 
suction subp passed through the nose into the nasopharynx. 


TONSIZLLEOTUMY 





Fig. 123. Adenoid curette. 





Fia. 124. Adenotome, showing 
cutting blade. Fie. 125. Davis Gag. 


Fie. 126. Davis Gag in position. The right tonsil is 
partially dissected away. 
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It is usual to remove the tonsils first, but there are advantages to be gained by 
dealing with the adenoids before proceeding to the enucleation of the tonsil. 

1. There is less danger of injuring the soft palate during the adenoid clearance 
and subsequent digital examination of the nasopharynx if the tonsils are still in 
position and adding by their presence to the toughness of the faucial pillars. 

2. If the tonsils are removed after the adenoids, the nasopbarynx may be packed 
with gauze following the adenoidectomy and the gauze left in position until the 
tonsil operation and hemostasis is complete. The nasopharyngeal plug is then 
removed and there should be no further bleeding from this raw surface. The patient 
can be at once removed to a bed, and in addition the amount of blood lost as a result 
of the adenoid operation is diminished. 

The adenoids are usually cut or curetted out by means of a special adenoid curette 
(see Fig. 123). The adenoid curette is passed behind the soft palate under direct 
observation, and the blade of the curette is pushed downwards (the head of the 
patient being of course inverted) to the roof of the nasopharynx and firmly engaged 
between the adenoid growth and the posterior free edge of the nasal septum. Firm 
pressure is now applied and the blade of the curette moved sharply backwards and 
upwards along the postero-superior nasopharyngeal wall and keeping to the midline. 
If this manceuvre is correctly carried out and the adenoid ourette is of the size which 
fits accurately the nasopharynx, the whole mass of adenoid tissue is cut away from 
its bony recess in the onesweep. The nasopharynx should be examined digitally and 
any residual tags of lymphoid tissue cut out with a smaller bladed instrument. Care 
must be taken not to apply the curette to the region of the Eustachian tubes. 

Some surgeons prefer to cut the adenoids out by means of an adenotome (Fig. 124). 

As soon as the operation is satisfactorily completed a gauze plug is packed into the 
nasopharynx to arrest the hemorrhage and the tonsil operation is commenced. 

By means of a pair of special ring forceps held in the left hand the patient’s right 
tonsil is seized and pulled out of its bed between the faucial pillars towards the 
midline. 

The mucous membrane covering the sharp margin of the anterior faucial pillar is 
thus put slightly on the stretch and the edge of the pillar is partly obliterated. At 
about the middle of the margin of the anterior pillar the mucous membrane is divided 
and separated vertically until the capsule of the tonsil is readily identified. With 
scissors or a blunt dissector the membrane is divided round the faucia] arch and back- 
wards along the posterior pillar (Fig. 126). The tonsil is now dissected completely 
away from the constrictor muscle of the pharynx by means of a blunt dissector, the 
torceps holding the tonsil being moved to take a fresh grip as the operation progresses. 

At the end of this dissection the tonsil will be attached to the pharyngeal wall only 
by the mucous membrane reflected from the surface of it on to the side of the base of 
the tongue. Lymphoid tissue is frequently prominent in this region (Lingual tonsil), 
and if it is present it is more difficult to separate from the pharyngea: muscle and the 
muscles of the tongue than is the faucial tonsil. 

This is due to the fact that muscle fibres run into the areolar tissue supporting the 
lingual tonsil. It will be necessary therefore to finish off the removal of the tonsil, 
by means of a snare or by passing a pair of crushing forceps astride the pedicle and 
tearing off the lymphoid mass. 

Hemorrhage is dealt with according to its amount as the operation progresses, the 
important factor in this connection being that the-operator must see that the blood 
does not collect in the inverted nasopharynx and roof of the mouth to such an extent 
that it threatens to overrun in the direction of the larynx. 

At the end of the operation the surgeon satisfies himself that there is no bleeding 
point, but if any is seen it ig picked up and ligatured. 

The gauze plug in the nasopharynx is now removed, and it should be found that 
all bleeding from the adenoid wound has ceased. The patient may then be removed 
to bed, and should lie on his side with the head low so that any saliva or exudate 
from the wounds can run out of the mouth. 


NEW GROWTHS OF THE TONSILS, PILLARS OF THE FAUCES 
AND SOFT PALATE 


Non-malignant growths are very uncommon. Occasionally lipomata and 
fibromata are found beneath the mucous membrane, and usually they can be 
easily shelled out. Papillomaia are not so uncommon, and usually appear as 
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a flat whitish layer of thickened epithelium spreading over the normal pink 
mucous membrane. A papilloma can be removed by excision, or by means 
of the diathermy cautery, but if a recurrence of the growth appears more than 
once there is always the possibility that an epithelioma may start from the 
locality, and this contingency must be watched for. 

By far-the greatest number of pharyngeal new growths are malignant, and 
carclnomata are much more common than sarcomata. 

Sarcoma of the tonsil may occur at any age. Lymphosarcoma is the most 
common variety. The tonsil is found enlarged, darkish red in colour, 
smooth in outline and firm in consistency. It is mobile at first, but soon 
becomes fixed, and even before fixation has occurred by local extension 
there is secondary enlargement of the cervical lymphatic glands. The 
diagnosis is made from simple hypertrophy by the rapid growth, excessive 
enlargement and infiltration. 

Signs. There may be some pain on swallowing and some obstruction to 
respiration, but usually the patient consults the surgeon on account of the 
mass of glands noticed in the neck. 

Treatment. Where feasible the tonsil should be removed together with the 
mass of lymphatic glands. This type of sarcoma has been found 60 react 
favourably to radiotherapy and its application is always worth a trial. If an 
operation is carried out for the application of radium needles the latter should 
be applied wherever there is evidence of the growth having spread, particularly 
along the lines of the lymphatic drainage. Small needles containing from 
+ to 5 mg. of the active element should be dotted about so that if possible the 
whole of the infected area may come within range of the active rays. The 
needles may be left in for a week or ten days and the dosage must be estimated 
in millicurie hours. 

Carcinoma of the Tonsil. This is of the squamous-celled type and may 
start on the surface of the tonsil, but more commonly spreads on to it from 
the anterior pillar, soft palate, base of tongue or lateral pharyngeal wall. 
Wherever the growth starts it tends to spread in any direction, but particu- 
larly downwards along the lateral wall of the pharynx and upwards on to the 
soft palate. The deep cervical lymphatic glands are involved early, and 
assume the appearance of typical carcinomatous glands (see Vol. I., Ch. VIII.). 

Diagnosis. The appearance of a well-developed growth is quite charac- 
teristic, a deep sloughing ulcer being formed with indurated everted edges 
fixed to the surrounding tissues, while on palpation the ulcer feels hard and 
craggy. Pain on swallowing often occurs quite early, but it may be absent 
altogether, and the condition is frequently taken for an ordinary sore throat 
by the patient, who may not consult a doctor for some time. As the growth 
progresses, swallowing, respiration, and speech become more difficult, and the 
jaw becomes partially.fixed, as also does the tongue. The condition has to 
be differentiated from tuberculosis and syphilitic ulceration. 

Treatment. An epithelioma of this region if diagnosed early presents a 
favourable chance of cure by excision. The operation should be under- 
taken both from the mouth and neck, either separately or at the same time. 
The faucial part of the operation should be done first and the growth freely 
excised, if necessary at the expense of part of the soft palate and the base 
of the tongue. The diathermy cautery knife is a very useful instrument 
for attacking a malignant growth in this region owing to the fact that there 
is no bleeding when it is used and there is no neceasity for very: accurate 
dissection. It is, however, useless to do the buccal operation without 
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removing the enlarged deep cervical and submaxillary lymphatic glands, and 
this is carried out through an incision parallel to the anterior border of the 
sterno-mastoid, the glands being thoroughly cleared down to the pharyngeal 
wall. The glandular operation is the same as that for removal of the glands in 
carcinoma of the tongue (see p. 208). 

If the growth is too extensive for removal by the above operation it may be 
removed by the operation of lateral pharyngotomy, the cervical glands being 
cleared in this case before the pharynx is opened (vide p. 350). 

Many cases are found to be too advanced for surgical removal, and then 
radium may be tried. The results of both operative and ray treatment for 
cancer in this region are disappointing except in cases diagnosed at a very 
early stage. 


AFFECTIONS OF THE PHARYNX 
(Not including the nasopharynx, see Ch. VII.) 


Examination. The oropharynx can be inspected by means of frontal 
illumination and a spatula, but the lower pharynx can be satisfactorily seen 
only by means of the laryngoscope and the nasopharynx by posterior rhino- 
scopy. By means of the laryngoscope the walls of the pharynx can be 
examined duwn to the level of the upper border of the cricoid cartilage. A 
still more thorough examination can be carried out under anesthesia by 
means of the direct laryngoscope. 

Foreign Bodies in the Pharynx. A variety of foreign bodies have been met 
with in the pharynx. Large objects become impacted at the entrance to 
the esophagus, and if of sufficient size may at the same time obstruct the 
entrance to the larynx. If the symptoms are urgent they should be dealt 
with at once by digital examination, and if possible dislodgment of the mass. 
Small, sharp objects, such as pins or fish bones, may pierce the mucous mem- 
brane at any point, but most commonly they lodge in the tonsil or posterior 
surface of the tongue, as has already been stated. They may be detected by 
direct examination, indirect laryngoscopy or digital examination and removed 
by suitable forceps. 


INFLAMMATORY DISEASES 


Acute pharyngitis is generally the result of the extension of infection from 
the nasal mucous membrane or the fauces, and results from exposure to cold 
or infected air and from the general exanthematous infections such as measles, 
scarlet fever and diphtheria. It is characterised by redness and swelling of 
the mucous membrane, which becomes covered with adherent mucus or 
mucopus. There is great pain on swallowing, and an irritable cough usually 
develops. This condition is frequently associated with acute infective 
tonsillitis and the general toxemia may be very severe, especially when the 
organism producing the inflammation (found by bacteriological examination 
of a throat swab) is the hemolytic streptococcus. Ulceration may follow 
similar to that seen in the mouth and fauces. In children especially, the 
surgeon should be on guard against acute pharyngitis being an early 
symptom of one of the exanthemata. 

The treatment consists in attending to the general condition, and administer- 
ing antipyretics and purgatives. Sucking ice sometimes relieves the pain 
and an astringent gargle always will be found soothing. Steam inhalations of 
Friar’s balsam or creosote often give great relief. When the infection is 
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tevere and hsmolytic streptococci are found treatment must be energetic. 
Strong antiseptic mouth washes are indicated, anti-streptococcal serum 
and sulphanilamide should be administered, and particular attention must be 
directed to seeing that the airway does not get obstructed and that cervical 
suppuration does not pass unnoticed. The mouth and upper air passages 
should be examined later for the existence of chronic infection in cases where 
more than one attack of acute inflammation has occurred, and if found this 
should be dealt with. 

Chronic pharyngitis consists of a chronic hyperplastic inflammation of the 
mucous membrane of the pharynx. It may be the sequel to successive acute 
attacks, or it may come on gradually in people who lead sedentary lives in 
an unhealthy atmosphere. Frequently no apparent cause for its onset can 
be discovered. It is more common in adults than in children, and more 
common ‘in men than in women, and this is probably due to freer indulgence 
in smoking, drinking and eating. Among the commoner local conditions 
which give rise to chronic pharyngitis may be mentioned infected tonsils, 
nasal obstruction causing mouth breathing, chronic infection of any 
of the accessory nasal air cavities, and septic teeth. The surgeon, there- 
fore, must eliminate the possible presence of any of these conditions before 
proceeding further with the treatment of.the pharyngitis itself. The gouty, 
rheumatic, and syphilitic diatheses predispose to the disease, which is also 
commonly met with in anemic or dyspeptic and constipated people. 

Various names are applied to the condition of chronic pharyngitis, such as 
simple chronic pharyngitis, hypertrophic pharyngitis, granular pharyngitis, 
pharyngitis sicca, and atrophic pharyngitis, but from a pathological stand- 
point these varieties represent different phases of the same disease. 

A feeling of discomfort in the throat is the common complaint, and owing 
to the tenacious secretion “ hawking ”’ is necessary to dislodge the mucus. 
These symptoms are usually more marked on rising in the morning or after 
prolonged use of the voice. Weakness of the voice is a common symptom 
which finally induces the patient to seek medical advice. 

On examination of the pharyngeal mucous membrane by the naked eye, 
changes may be so slight as to escape detection. In other cases, there is 
marked congestion of the mucous membrane of the pharynx and fauces, 
the patient is intolerant to examination and retching is induced easily. 
There may be irregularity of the surface of the mucous membrane in the shape 
of small round nodules, often no larger than a pin’s head, patches of discolora- 
tion and ridges of hypertrophied lymphoid tissue. The surface may appear 
excessively moist, and even covered with a layer of frothy mucus, or it may 
be dry and glazed with crusts of dried secretion adherent to it. 

Pathologically there is hypertrophy of the small submucous blood vessels, 
fibrous tissue and patches of lymphoid tissue, intermixed with areas where the 
reverse is the case, and atrophy of all three tissuesmay predominate according 
to the stage which the local disease has reached. The local condition should 
be recognised easily, but it is often difficult to discover the underlying con- 
stitutional cause or to appraise its influence at its true value. 

Treatment. Any pathological conditions of the nose or mouth call for 
preliminary attention and treatment. A warm alkaline lotion should be used 
night and morning as a douche to the nose and gargle to the throat. Kqual 
quantities of sodium chloride, sodium bicarbonate and sodium biborate 
are made into a powder; about half a teaspoonful of the mixture to six ounces 
of water makes a very satisfactory, wash for the nose or throat. This alkaline 
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lotion can be used as a bland douche for any form of nasalinfection. Diseased 
tonsils are liable to be overlooked when searching for a local cause. In cases 
of the moist hypertrophic type of pharyngitis the application of astringents 
by means of a camel hair brush is beneficial. Mandl’s paint or a similar 
solution, such as pot. iod. grs. xv, iodine grs. ij, distilled water to 1 ounce, may 
be applied every other day to the soft palate, fauces and pharyngeal mucous 
membrane. Silver nitrate 5—10 per cent. or zinc sulphate 2—5 grs. to the 
ounce, are useful astringents. Astringent pastilles should be used with 
caution, as if the condition is due to derangement of gastric function they will 
aggravate the condition. In rare cases it may be advisable to cut off the end 
of an elongated uvula under local ansesthesia, a solution of 10 per cent. cocaine 
being adequate for this purpose. The granules or lymphoid hypertrophies 
on the posterior wall may be destroyed by the actual cautery under local 
anssthesia. P 

Keratosis pharyngis is an-uncommon affection of the pharynx, which is 
mentioned here owing to the necessity of distinguishing it from chronic 
follicular tonsillitis, It usually occurs between the ages of fifteen and forty, and 
is characterised by the appearance of small isolated tough and firmly adherent 
excrescences on the healthy mucous membrane. The excrescences are most 
commonly found on the tonsil, but by means of the laryngeal mirror they also 
may be seen on the base of the tongue. Their presence in the latter situation 
and the fact that they can be separated from the mucous membrane only with 
difficulty at once settles the diagnosis from chronic follicular tonsillitis. 
The condition does not give rise to any symptoms, and patients usually present 
themselves for treatment on account of having noticed the white spots at the 
back of the throat. If removed the excrescences invariably recur, but tend 
to disappear in time without treatment. 


SPECIFIC INFECTIVE DISEASES OF THE PHARYNX 

(1) Syphilis. The primary and secondary manifestations of syphilis in the 
pharynx are similar to those described in relation ‘to the fauces. In the 
tertiary stage diffuse gummatous infiltration is met with, which if untreated 
breaks down to ulceration followed by extensive scarring. -Antisyphilitic 
treatment produces very favourable results with these cases, and should be 
commenced at once and to the fullest extent. If the ulceration is severe, 
marked contraction of the pharyngeal walls may result due to scarring, 
causing obstruction to respiration and deglutition. This state of affairs is 
rarely seen nowadays. Localised gummata may form in the posterior wall 
or behind it, and these must be carefully differentiated from enlarged deep 
cervical glands due to tuberculosis or chronic septic infection. In children a 
breaking down gland may cause a large swelling to project the mucous mem- 
brane forwards into the pharynx. 

(2) Tuberculosis of the pharynx is rare and occurs only as a secondary 
infection from the lungs or larynx, or as an extension of the local laryngeal 
disease. When the disease appears in the pharynx its progress is rapid, there 
is considerable infiltration, swelling and ulceration, and pain is marked. In 
cases of acute general tuberculosis superficial ulceration of the pharyngeal 
mucous membrane may be seen similar to that observed in the mouth and 
fauces. Pain may be so severe as to cause great difficulty in swallowing, and 
the most satisfactory method of combating this is the administration of 
insufflations of orthoform and anwsthesin powder (23 grs. of each), by means of 
,an insufflation tube, about twenty minutes before the meal is taken. 
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(3) Lupus of the pharynx usually occurs as a direct extension from the 
nose or from the larynx, but it may occur also as an extension from the fauces, 
ih which case the base of the uvula is a common starting point. The process 
consists of a gradual infiltration producing a local nodular thickening and 
hyperemia, which may be followed by ulceration. The infiltration is similar 
to that of lupus of the skin in that there is no tendency to spread into the 
deeper tissues. The condition is distinguished from tuberculous infection, 
malignant disease and syphilis by the slowness of extension, lack of pain, 
absence of fixation or cedema, and the fact that there is no destruction of any 
submucous tissue. 

Treatment must be directed to improving the general health, resting the 
affected area, and if this is localised, destruction of the diseased area by the 
galvano-cautery, diathermy cautery or curette. 

Primary malignant disease of the ‘pharynx is fairly common, and it is 
frequently observed as an extension from the larynx, tongue, fauces or neck, 

Epithelioma, however, may originate in the lateral wall of the pharynx, 
especially in the deeper parts. It manifests itself as a crateriform infiltrating 
ulcer, and the first symptoms noticed are slight dysphagia and pain shoot- 
ing up the side of the neck to the ear on the affected side. If diagnosed 
sufficiently early, the ulcer may be removed by means of one of the opera- 
tions devised for opening the pharynx externally (vide p. 350). 

A retropharyngeal abscess consists of a collection of pus in the connective 
tissue behind the posterior pharyngeal wall. The abscess may be either of 
the acute or chronic variety. 

(a) Acute retropharyngeal abscess is much more common in children than 
in adults, especially from the first to the sixth year. The abscess forms either 
as a result of direct infection from the pharynx, from an abrasion, or as an 
infection from the nasopharynx or tonsil, causing inflammation and suppura- 
tion in one of the cervical glands in the retropharyngeal space. The condi- 
tion is often a complication of one of the acute specific infective fevers. 

There is marked pyrexia, pain on moving the head, dysphagia, and there 
may be dyspnoea also. Some cedema of the neck may be‘seen externally, but 
in any case the fluctuating swelling seen by examining the pharynx is 
characteristic. The condition is diagnosed from peritonsillar abscess by the 
fact that both pillars of the fauces are to be seen in front of the swelling. 

The treatment should not be delayed on account of the danger of the pus 
spreading along the fascial planes of the neck into the mediastinum and also 
on account of the risk of cedema of the glottis supervening. The abscess 
must be opened into the pharynx at once; no anzsthetic is necessary, and is 
indeed dangerous. The patient should be placed on his back and the table 
tilted to as acute an angle as possible, so that the head hangs nearly in the 
vertical position, the mouth is held open with a gag, and under direct observa- 
tion a knife is inserted through the wall of the abscess at its most prominent 
point and the pus evacuated completely. The position of the patient and the 
absence of anmsthesia will prevent the pus escaping into the trachea, and the 
mouth should be swabbed clear carefully before the horizontal position is 
reverted to. 

(b) Chronic retropharyngeal abscess generally follows tuberculous caries of 
one of the cervical vertebre, in which case the pus is situated behind the 
prevertebral fascia (see p. 128). It also may be due to the breaking down 
of a deep cervical gland which is the seat of chronic tuberculous infection. 
In all cases tuberculous caries of the spine must be excluded. As in the 
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acute variety, the abscess forms a tense elastic swelling situated behind the 
posterior pharyngeal wall, but it is painless and does not cause dysphagia ; 
pyrexia is unusual, and the whole onset is much more insidious. In an adult 
it has to be diagnosed from a gummatous infiltration or a retropharyngeal 


new growth. 
The treatment of a chronic abscess should not be delayed unreasonably, as 


sooner or later it will burst either externally or into the pharynx and thus 
become secondarily infected. If the abscess is pointing on the outside of the 
neck as well as in the pharynx it should be opened and treated in a manner 
exactly similar to that described for dealing surgically with breaking down 
glands of the neck. 

Usually the swelling only evinces itself in the pharyngeal wall, and provided 
caries of the cervical vertebree has been excluded it canbe safely opened into 
the pharynx itself. ; ‘ 

The child should be ansesthetised and the head placed in the position 
recommended for tonsillectomy. The mouth is gagged open and the abscess 
contents aspirated through a suitable cannula. A vertical incision is then 
made and the contents finally and thoroughly evacuated: by pressure. No 
curetting should be attempted. Where there is evidence of disease of the 
cervical vertebre the abscess should be opened by dissection behind the 
sternomastoid muscle and dealt with in the ordinary way. 


OPERATIONS FOR MALIGNANT DISEASE OF THE FAUCES 
AND PHARYNX 


In all cases in which an operation is proposed for the extirpation of a growth in 
this locality the closest attention must be given to the question whether or not there 
is a reasonable prospect of cure. Where the growth is small, non-adherent, and 
there is no sign of secondary enlargement of cervical glands to be detected, there is 
no question but that early operation offers a chance of complete cure. In cases 
where the primary growth itself is removable, but in which a few hard secondary 
glands can be felt, it can be looked on also as reasonable to remove the growth, 
provided the glands are thoroughly dealt with as well. _On the other hand, where 
the pharyngeal swelling is ill-defined, fixed and continuous with a :wass of glands in 
the neck, operation is contra-indicated. 

(1) Operation through the mouth alone may be undertaken in cases where the 
growth is small, or localised to the tonsil itself, and where there is no evidence of 
secondary glandular infection. Even in such cases, however, it may be considered 
advisable to remove the lymphatic glands draining the area soon after the intrabuccal 
operation, as these may be infected even though no evidence can be detected clinically. 
In the case of a growth confined to one tonsil, an incision is made in the soft palate 
lateral to the uvula on the side affected and the tonsil completely removed, together 
with part of the anterior and posterior pillars and a portion of the base of the tongue. 

Bleeding is the only serious difficulty likely to be encountered in performing this 
operation, and for this reason many surgeons now make use of the diathermy cautery 
in carrying it out. In the event of its employment chloroform must be the anszsthetic 
employed. The entire operation can be performed without any hemorrhage, and 
at the same time by regulating the spark the surgeon can observe exactly what 
structure is being dealt with at any stage of the operation. There is no more danger 
of secondary hemorrhage ocourring after the employment of diathermy than after 
excision by ordinary dissection with ligation of the vessels. 

(2) Lateral Pharyngotomy. Too great streas cannot be laid on the fact that all 
sources of septic infection of the mouth and nose must be completely eradicated 
before any operation from the neck exposing the pharynx, larynx or wsophagus is 
attempted. It is usually necessary to remove all the patient’s teeth as a preliminary 

ure. Intratracheal administration of gas and ether is the ansathesia of choice 
or this operation, the positive - ressure obtained in the trachea by this method help- 
ing to prevent blood from ewaping downwards into the lungs. As the glands have 
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to be dealt with, an incision is made along the anterior border of the sternomastoid 
muscle, extending from the mastoid process downwards, at least two-thirds of the 
distance to the sternum, and a second incision is carried forwards from this at the 
level of the hyoid bone, curving upwards to the mandible, and to the side of the 
chin. The facial vessels are divided and the submaxillary salivary and lymphatic 
glands thoroughly cleared out from above downwards. All the branches of the 
external carotid are ligatured and divided and, if necessary, the external carotid 
artery is extirpated ; otherwise it is retracted backwards. The muscles overlying 
the pharyngeal wall are divided, but the lingual, hypoglossal and glossopharyngeal 
nerves should be spared, if possible. The superior laryngeal nerve, especially, 
should be divided only as a last resort. The pharyngeal wall is now exposed ; and 
by means of a finger in the pharynx the primary growth may be cut out with scissors, 
with as free a margin as possible. Great care must be taken in suturing the pharyn- 
geal wall, and this is best carried out by means of separate mattress stitches of 
catgut, which are only applied to the external layer of the pharyngeal muscles. The 
skin incisions should not be closed completely, but allowance should be made for 
free drainage by means of rubber drains stitched to the skin wound and left for at 
least forty-eight hours. In order to facilitate feeding subsequent to the operation 
without straining the sutures by muscular action, a soft rubber tube may be passed 
through the nose down to the stomach and retained in position for ten days, all 
nourishment being given in liquid form by this means. 

In certain cases this operation may be extended further by division of the 
mandible. The incision is the same, except that its horizontal branch towards the 
chin is continued further on to the face and the upper flap dissected further up, the 
mandible being divided in front of the masseter muscle. 

(3) Median pharyngotomy is an operation devised for obtaining access to growths 
of the epiglottis and root of the tongue. It can be performed under anssthesia by 
intratracheal gas and ether. An incision is made along the whole length of the 
hyoid bone, and from the middle of this another incision is carried down in the midline 
to the thyrohyoid membrane and thyroid cartilage, the infrahyoid muscles are divided 
at their attachment to the hyoid bone and the pharynx opened by an incision below 
and parallel to the hyoid bone. The epiglottis is seized and hooked out of the wound, 
which is retracted well open, and any growth dealt with by excision. If necessary, 
the thyroid cartilage can be split in the midline and the aryepiglottidian fold and 
ventricular band removed on the affected side. If any more extensive operation is 
required the growth may be considered inoperable from the standpoint of expecting 
a cure. 

(4) During the last decade radium has been increasingly made use of in the surgical 
treatment of malignant disease of the upper air and food passages. Operations are 
planned which aim at removal or partial removal of the infected glands and primary 
growths, and at the same time radium needles are planted in the tissues infected or 
suspected of infection. In the fauces, pharynx and larynx it is very difficult to 
maintain these needles in position if they are applied from the buccal aspect. It is 
therefore much more satisfactory to approach the diseased area through an external 
incision. 

By using radium quite a number of cases can be greatly relieved, and in many more 
the progress of the disease is retarded, but it must be accepted that complete excision 
of the growth, if it is possible, is still a more satisfactory procedure. When the deep 
pharynx is the seat of malignant disease which is to be treated with radium it will 
often be necessary to do a preliminary tracheotomy. In other cases the airway 
should be carefully watched while the radium is in position, and if there is any 
evidence of impending respiratory obstruction a tracheotomy should be performed. 

External applications of radium (radium collar) are often made use of after a 
successful operation and deep X-ray therapy is now generally acknowledged to be 
an additional but necessary treatment. 


THE (SOPHAGUS 


Examination of the Gisophagus. This may be done :— 
(1) By radiography. 
(2) By direct casophagoscopy. 
Since the introduction of the asophagoscope and the examination of the 
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passage of opaque matter on the fluorescent radiographic screen the surgeon is 
no longer justified in passing a bougie for the purpose of examination of the 
lumen of the cesophagus. 

(1) Most conditions of the cesophagus can be diagnosed now by means of 
X-rays and the use of the fluorescent screen. Pieces of metal are demon- 
strated readily by exposing a film, but the presence of even a large piece of 
bone in the thoracic part of the cesophagus will usually be missed owing to 
the blurring caused by the vertebre and ribs. 

The passage of a bolus of opaque food or emulsion can be examined through- 
out the entire length of the cesophagus by means of the fluorescent screen. 
The patient stands upright, swallows the emulsion when told to, and the 
surgeon watches its passage through the csophagus. The viscosity of the 
opaque emulsion swallowed is a matter for the surgeon to decide for himself, 
but a satisfactory view is obtained with an emulsion of the consistency of 
thin porridge. 

In the normal csophagus this emulsion shoots straight down into the 
stcmach, only taking about a second to pass the whole 10 inches of the tube. 
It may be delayed slightly by the presence of a small foreign body or com- 
pletely obstructed by a new growth of the cesophageal wall or mediastinum, 
or by a tight spasm at the cardiac orifice of the stomach. If a photographic 
film is taken after the passage of the barium or bismuth emulsion, the presence 
of a foreign body or small ulcer may be shown by the fact that some of the 
emulsion remains adherent at this point. 

It is always advisable to take a film of the cesophagus during the passage 
of the emulsion, as well as to carry out the examination on the screen, as 
sometimes an abnormality which is missed on the screen is shown on the 
film and vice versa. 

It is usually possible to determine the length of esophagus involved in the 
growth by this means, owing to the irregular outline which occurs wherever 
the oesophageal wall is the site of disease. Obstruction situated in the first 
inch of the cesophagus is very difficult to demonstrate by X-ray examination. 

(2) The wsophagoscope consists of a long tube which is attached to a 
handle exactly similar to that described for direct laryngoscopy and tracheo- 
scopy, and its method of application is very similar (p. 365). 

The operation 18 sometimes carried out under local anesthesia, but more 
usually under a general anesthetic. The cesophageal tube is passed through 
the mouth and pharynx, with the patient in the same position as for laryn- 
goscopy and tracheoscopy under general ansesthesia, except that the head 
should be slightly more flexed. When the arytenoid cartilages come into 
view the end of the tube is slipped past them and engages in the upper end of 
the cosophagus. This manoeuvre is sometimes resisted by a muscular spasm, 
and in this case it is important not to use force, but to keep the end of 
the tube in contact with the posterior pharyngeal wall and wait for the spasm 
to relax, insinuating the tube by keeping it gently pressed towards the 
vertebral column. If any force is used troublesome hemorrhage may start, 
and the subsequent view is partially obscured. Once the cesophagus is 
entered the tube is gradually pushed down, under direct observation, as far 
as the entrance to the stomach. 

In an adult the tube, if circular, should not be more than 2 cm. in diameter. 

As the tube is passed to the lower third of the esophagus it is necessary 
to lower the patient’s head to allow for the forward curve of the tube towards 
its opening through the diaphragm. In all cases 1/75 of a grain of atropine 
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sulphate (adult dose) should be given half an hour before the operation and, 
if possible, no food should be given by the mouth for twenty-four hours 
previously. Food, débris, etc., greatly impair the view obtained, and their 
removal protracts the operation. Whenever possible a suction apparatus 
should be available to withdraw secretion, etc., from the cesophagus as the 
examination is proceeded with. 

Dysphagia. By this term is meant a condition in which swallowing is 
either difficult or painful. 

When a patient presents himself complaining of dysphagia, examination 
should be carried out systematically, and if this is done there rarely should 
be any difficulty in arriving at a diagnosis. 

(1) The age and general condition of the patient should be noted carefully 
and a history as to the mode of onset of the symptoms elicited. If its onset 
was acute, it is due probably either to the presence of a foreign body or some 
form of neurosis. 

(2) The condition of the mouth and pharynx should be inspected thoroughly 
both directly and by means of the indirect laryngoscope. The larynx should 
be examined, whether any laryngeal symptoms are present or not 

(3) The condition of the neck should be noted in case there is any external 
swelling, visible or palpable. 

(4) The chest must be examined carefully, and this is most satisfactorily 
carried out by radiography with the aid of opaque emulsion. 

(5) Finally, after all the foregoing examinations have been made, the 
cesophagus should be examined by means of the osophagoscope. 

The causes of dysphagia are very numerous and may be arranged as 
follows :— 

(1) Extrinsic. (2) Intrinsic. 
(1) Extrinsic, due to outside pressure on the gullet. 
(a) In the neck. 
Cervical adenitis with or without abscess formation and 
retropharyngeal abscess. 
Any form of enlargement of the thyroid gland, usually 
malignant disease. 
Malignant disease of any structure in the neck other than the 
pharynx or csophagus. 
Aneurysm of one of the vessels in the neck. 
(b) In the thorax. 
Aneurysm of the aorta and large vessels. 
Growths of the mediastinum, lung or vertebral column. 
Enlarged mediastinal glands. 
Dislocation of the sternal end of the clavicle. 
(2) Intrinese. 
(a) Pharyngeal. 
Impaction of foreign bodies. 
Acute or chronic tonsillitis. 
Acute or chronic pharyngitis. 
Syphilitic ulceration (painless). 
Stenosis due to scarring. 
Malignant disease. 
Hysterical spasm, globus hystericus. 
Bulbar paralysis, 
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(b) Laryngeal. 
Acute or chronic laryngitis. 
Tuberculous laryngitis (very painful when advanced). 
Syphilitic disease (painless). 
Malignant disease (advanced). 


(c) Bsophageal. 
Impaction of foreign bodies. 
Acute or chronic inflammation. 
Syphilitic disease (gummata and ulcers). 
Diverticulum. 
(Ksophagospasm (Achalazia). 
Simple or malignant stricture. 
Interference with cesophageal movements by bulbar paralysis. 


Malformations of the Gisophagus. (a) Congenital. Congenital stricture 
of the cesophagus is sometimes met with at the cardiac end, and the lumen of 
the tube may be completely absent for an inch or two. More commonly 
there is a stricture of the oesophagus just above the level of the bifurcation of 
the trachea, and the lower end of the wsophagus communicates with the 
trachea. Sometimes there is simply a small fistula between the trachea and 
cesophagus. These conditions are only seen in infants at birth, and the 
children invariably die alzhost at once. 

(b) Acquired malformations consist of the development of the so-called 
diverticula, of which two varieties are described: (1) Pressure diverticula ; 
(2) Traction diverticula. 

(1) Pressure Diverticula. These always arise from the posterior wall of the 
deep pharynx at its junction with the esophagus (i.e., just below the margin 
of the inferior constrictor muscle of the pharynx), in which situation there 
seems to be a weakness and probably also an abnormal exposure to pressure. 
They are therefore really pharyngeal diverticula rather than cesophageal. 
The wall of the pharynx at this spot commences to bulge, and the continued 
pressure of food impinging against it causes a sac gradyally to develop, 
which, as it gets larger, sags down into the neck between the cesophagus and 
the vertebral column. As it increases in size the fundus of the sac may hang 
as low down as the fourth thoracic vertebra. The diverticula develop very 
slowly, so that symptoms are not usually noted before the age of forty. The 
wall of a diverticulum is thin and is simply composed of the structural 
elements of the pharynx and cesophagus considerably stretched and attenuated. 
When a diverticulum exists an cesophagoscope which is used with the intention 
of passing down the cesophagus invariably gets caught up in the pouch. 

The symptoms complained of are very gradually increasing dysphagia, 
with occasional regurgitation of undigested or putrefying food, accompanied by 
a certain amountof pain. There may be a history of several years’ standing, 
but when the pouch has reached a considerable size the dysphagia is marked 
and a varying amount of regurgitation is constant. There is also definite 
emaciation. Sometimes a lump can be felt in the neck on the left side, 
and on pressure from outside regurgitation occurs. The dysphagia often 
does not come on until towards the middle or end of a meal, when the pouch 
becomes full and produces pressure upon the cesophagus. 

The diagnosis has to be made from simple or malignant stricture. The 
slow onset of the symptoms and the regurgitation of undigested food which has 


(ESOPHAGEAL DIVERTICULA | 355 


been eaten a day or two previously serve as a guide to the distinction from 
stricture, but the only certain means of diagnosis is by means of an X-ray 
examination. The smooth, round appearance of the fundus of the pouch 
filled with bismuth emulsion is quite characteristic (vide Plate I.); it may be 
as large as an orange, and generally lies behind and to the left side of the 
cesophagus. When this picture is seen by radiography it is unnecessary to 
confirm its presence by means of the cesophagoscope. 

The only treatment possible is by operation. The sac may be obliterated 
by excision or by a,form of diverticulopexy. The fundus of the sac can be 
stitched high up in the neck so that food does not get caught in the pouch. 
An incision is made along the anterior border of the sternomastoid muscle on 
the left side, the carotid sheath retracted backwards, the lateral lobe of the 
thyroid gland defined and the vessels to it divided. The casophagus is thus 
exposed and the pouch searched for. The pouch can be shelled out readily 
from the thoracic inlet by blunt dissection and pulled up into the neck, but 
care must be taken not to handle it roughly on account of the thinness of its 
wall. At this point one of three plans may be adopted. 

(a) The fundus of the sac is pulled high up into the neck and sutured to 
the under surface of the sternomastoid or to other neck muscles. As a result 
of this ingested food does not get caught in the pouch. 

(5) The diverticulum is excised and the oesophageal opening closed with 
mattress sutures. 

(c) The operation mentioned in (a) is performed, the wound closed, and 
at an operation carried out one month later the sac is excised. 

The advantage of (a) is that it is the least dangerous operation, the gullet 
not being opened. 

In the case of the last mentioned, the interval of one month allows for 
the formation of scar tissue and adhesions which shut off the fascial planes 
and mediastinum from possible infection at the second stage. 

(2) Traction diverticula are much rarer and occur as the result of cicatricial 
contraction from without. This may be the result of an infected and 
inflamed bronchial gland or due to malignant disease. Traction diverticula 
are most common near the bifurcation of the trachea. They cause no 
symptoms and are not of surgical importance. 

Inflammation of the cesophagus occurs only as the result of impaction of a 
foreign body or following the swallowing of corrosive liquids. Thesymptoms 
are pain and dysphagia, and the treatment consists of resting the part by 
restricting the diet to non-irritant fluids or, if necessary, rectal feeding for a 
few days. 

So-called hysterical spasm of the cesophagus or globus hystericus is usually 
seen in neurotic young women. There is difficulty in deglutition, and the 
patient complains of the sensation of a ball rising in the throat due to spasmodic 
action of the constrictor muscles of the pharynx and other muscles in the neck 
connected with the larynx and pharynx. Ifthe patient’s attention is diverted 
deglutition may take place quite normally. An X-ray film shows no obstruc- 
tion to the passage of food once it has entered the upper end of the esophagus. 
The condition must be distinguished from a true spasm of the wsophagus 
(see p. 361). 

Treatment is antineurotic in character, cold douching to the back, massage, 
and the administration of tonics, purgatives, etc. If the case proves resistant 
to treatment it is useful to try the passage of esophageal bougies. 
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FOREIGN BODIES IN THE CG&SOPHAGUS 


Foreign bodies frequently lodge in the esophagus, especially in children. 
The commonest substances found are coins and portions of toys in children, 
in adults fish bones, pieces of meat bone, pins, nails, and plates of false 
teeth. 

Foreign bodies of relatively large size are impacted nearly always in the 
first 2 inches of the oesophagus, but in the case of pins and small spicules of 
bone the surgeon must be prepared to meet with them at any level, particularly 
just above the entrance to the stomach. 

The patient complains of pain on swallowing, referred either to the neck or 
sometimes more indefinitely to the middle of the chest. There may be 
complete obstruction to fluids and solids, or fluids may be swallowed fairly 
easily whereas solids are regurgitated, according to the degree of obstruction. 
There is usually a history of the patient knowing that he has swallowed a bone 
or some other foreign body, but in children this may not be available, and the 
only indication is dysphagia and the fact that some toy or coin cannot be 
found. In adults bones are particularly liable to find their way into the 
cesophagus when the patient has been hurriedly swallowing meat broth, Irish 
stew or fish pie in which he does not necessarily suspect the presence of a 
piece of bone. If a foreign body remains fixed in the cesophagus it will 
cause ulceration and perforation eventually, followed by mediastinal abscess 
or cellulitis. Sometimes the foreign body, if sharp-edged or pointed, ulcerates 
directly into the aorta. The sooner, therefore, any impacted substance is 
removed the better, and the larger and more jagged its edge is, the more urgent 
is the call for immediate treatment. Smooth foreign bodies, such as coins or 
buttons, may remain impacted in the cesophagus for days without causing 
ulceration. 

If the presence of a foreign body in the oesophagus is suspected, only two 
methods are justifiable as a means of confirming the diagnosis—radiography 
and the use of the cesophagoscope. Any body which is opaque to the X-rays 
can easily be seen if large enough, but in the case of bones impacted in the 
intrathoracic part of the cesophagus this means of detection is not reliable. 
The passage of an opaque emulsion may be observed on the radiographic 
screen, and a slight check in its passage may denote the presence of obstruc- 
tion. The only certain method of detecting the presence of a foreign body is 
by means of the cesophagoscope, and where there is any doubt as to the con- 
dition this means of diagnosis always should be employed. 

Treatment varies slightly according to the size and situation of the impacted 
body. 

If an cesophagoscope is not immediately available for the treatment of these 
cases it is much better to wait until the patient may be moved to a suitable 
hospital or the instrument itself obtained. 

In infants and young children coins impacted in the upper end of the 
cesophagus can usually be removed by means of the cssophagoscope without 
the administration of a general ansesthetic. 

When an adult is being dealt with, and especially if the foreign body 
is of large size and irregular in shape, a general anwsthetic is necessary. 
The longer the substance has been in position and the larger it is, the more 
difficult will be its removal, owing to swelling and cedema of the msophageal 
wall. In all cases an attempt should be made to remove the foreign body 
by the mouth before an open operation in the neck is undertaken, and special 
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Showing the presence of pus in the Right 


Frontal Sinus. 
Hypopharyngeal (often called “ casophageal ”) 


pouch partially filled with opaque emulsion. 





Enormously dilated oesophagus filled with Malignant stricture of the cosophagus at the 
opaque emulsion which 1s held up by level of the bifurcation of the Trachea. 
muscular spaam at the level of the (Opaque emulsion passing through.) 
diaphragm, 
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instruments have been devised for breaking up the obstruction in situ in 
order to facilitate disimpaction. 

If the foreign body cannot be dislodged by this means and is situated in the 
first few inches of the osophagus, as it usually is, the operation of lateral 
cesophagotomy must be performed. 

An incision, 4 inches long, is made along the anterior border of the sterno- 
mastoid on the left side. The anterior border of the muscle is defined and 
retracted outwards, Next the carotid sheath is also defined and retracted 
outwards. The thyroid vessels and nerves may require division, but care 
must be taken not to injure the left inferior laryngeal nerve. When the 
cesophagus is clearly defined, and this will be rendered easier by the presence 
of the foreign body, its wall is incised longitudinally and the obstruction 
removed. The cesophageal wound may be closed by mattress sutures which 
do not include the mucous membrane, but the external wound should be left 
open and free drainage must be allowed for several days owing to the danger 
of a spreading cellulitis of the neck. Feeding should be by means of a nasal 
tube for ten days as described for lateral pharyngotomy (p. 350). 

In the case of foreign bodies impacted near the cardiac orifice, failing removal 
by the cesophagoscope, it may be possible to push them into the stomach 
under direct observation, or laparotomy may .be performed, the stomach 
opened and the obstruction removed by this route. Once the foreign body 
has passed into the stomach purgation must be avoided, and if it is not of 
large size and irregular shape the case should be left to nature, treatment 
otherwise being merely expectant. The patient should eat normal food, 
excess of fluids being avoided, and the course of the foreign body watched by 
radiography. If it becomes arrested at any particular point for a considerable 
time, or if any signs of inflammatory reaction supervene, laparotomy should 
be performed at once for its removal. A halfpenny usually will pass through 
a child of six months and a penny through a child of four to five years, but 1 
is worth adopting expectant measures for even larger foreign bodies than 
these. 

Spontaneous Rupture of the Gisophagus is a very rare condition, usually 
occurring in men who have systematically dined and wined well. While 
vomiting a sudden acute pain is felt in the epigastrium, usually radiating to 
the left and marked collapse occurs. The rent occurs just above the 
diapliragm. 

On examination air and fluid can be detected in the left pleural sac in most 
cases, though more rarely the rent in the oesophagus opens into the 
mediastinum. Fluid withdrawn shows an acid reaction and contains stomach 
contents. The upper abdomen is rigid and tender and the patient sits up, 
in extreme agony. 

Treatment consists in opening and cleansing the left pleural cavity and 
suturing the cesophageal rent, if this is fairly easy of access. A gastrostomy 
should be performed and the patient allowed nothing by mouth for at least 
ten days, if he survives. 

Diagnosis is from perforation of a gastric ulcer, gastric crisis, diaphragmatic 
pleurisy or acute pancreatitis. The prognosis is very grave, all reported cases 
being fatal. al 

STRICTURE OF THE C&SOPHAGUS 


This occurs in two forms, (1) simple or fibrous, (2) malignant. 
(1) Fibrous stricture of the oesophagus is usually the result of trauma, but 
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it may be the result of cicatrisation following a gumma or around inflamed 
mediastinal glands. The trauma is caused either by the impaction of a 
foreign body or by the swallowing of hot or corrosive fluids. The corrosive 
fluid first causes ulceration and inflammation, and if this is recovered from, the 
subsequent healing and scarring produce contraction of the lumen of the 
cesophagus, which may be sufficient to cause complete obstruction through 
several inches of its length. In the case of a relatively mild corrosive, such as 
solution of caustic soda, the cicatricial contraction may not give rise to 
obstruction until several months have elapsed. 

The commonest situations for these strictures to arise are either at the 
entrance to the cesophagus, at the level of the arch of the aorta, or at the 
cardiac orifice, the reason for this being that liquid passing normally through 
_the csophagus is delayed for a fraction of a second at these three levels. 
Sometimes there is a separate stricture in each of these situations. 

Strictures are said to occur at the cardiac orifice as a result of scarring 
following a gastric ulcer. 

The chief symptom complained of is gradually increasing difficulty in 
swallowing, at first of solids, but later of fluids also. This is accompanied by 
a feeling of discomfort or pain during the act of deglutition. If the stricture 
is at the upper end of the csophagus the food is regurgitated at once, but if 
lower down or at the cardiac orifice, it may be retained for several hours, and 
then part of the meal is returned undigested. In the latter case there is 
gradual distension of the cesophagus above the stricture, and it is in this 
distension that the food collects. The site of the stricture can be seen readily 
by radiography, and the X-ray picture is different from the irregular shadow 
seen in cases of malignant stricture. In the case of mere narrowing of the 
cesophagus due to fibrous stricture, foreign bodies which would pass easily 
through a normal osophagus may become impacted and give rise to acute 
symptoms. 

Treatment. (a) In cases in which there is reason to expect that a stricture 
will develop as a result of ulceration, operation, or the swallowing of corrosive 
fluid, it is advisable to take steps to keep the lumen of the casophagus clear by 
the occasional passage of flexible cosophageal bougies. This should not 
be attempted, however, until all the acute symptoms have passed off and actual 
ulceration of the mucous membrane of the cesophagus has healed. An interval 
of at least a few days should be allowed to elapse between each dilatation, and 
the first should be carried out only under direct observation with the ceso- 
phagoscope; subsequent dilatations may be carried out without this pre- 
caution. 

(b) Once a stricture has formed, dilatation by means of the passage of gum 
elastic bougies increasing in size at regular intervals is the most satisfactory 
line of treatment. The first operation should be carried out with the 
cesophagoscope and care should be taken not to cause too much stretching at 
any one time, as this tends to produce further reactionary contraction later. 
Even when the stricture seems to be well dilated it is probably safer to pass 
a bougie occasionally at long intervals to make certain the contraction does 
not recur. In order to pass an cesophageal bougie the patient is made to sit 
upright in a chair with the head held slightly forward and the mouth open. 
The end of the bougie should be lubricated with glycerine and, having been 
suitably curved, is guided by the surgeon over the base of the tongue, past the 
epiglottis and into the cesophagus. This stage usually causes a certain amount 
of retching on the part of the patient. Once the tip is engaged in the entrance 
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to the esophagus the bougie should be pushed steadily onward until the end 
is 16 inches from the teeth, when it will be at the entrance to the stomach. 

(c) If the stricture recurs rapidly and relief by dilatation is only transitory 
a firm rubber tube may be passed through and retained in position for ten 
days, the upper end being drawn out of the mouth and fixed. Or a more 
satisfactory method is to insert a special funnel-shaped tube such as a 
Symond’s tube, made of gum elastic, or a flexible metal Souttar’s tube. These 
may be left in position for two or three months, and when they are removed 
it is often found that the stricture has been dilated by their continued presence, 

(d) It may be necessary to incise the stricture under direct observation with 
the cesophagoscope before a tube can be inserted through the stricture. Such 
treatment may be tedious, as it always must be remembered that the stricture 
may extend for a considerable length of the cesophagus or one or more addi- 
tional strictures may exist beyond the one which actually can be seen. 

(e) If the cardiac orifice is involved it is sometimes necessary to open 
the stomach by laparotomy and perform a retrograde dilatation, subsequent 
dilatations being kept up by regular application of the oesophageal bougie. 

(f) As a final resort gastrostomy (vide p. 641) may be required, and it is 
sometimes found that as a result of the rest given to the wsophagus the 
stricture will yield and dilatation become practicable, the stomach opening 
then being allowed to close. 

(2) Malignant stricture of the cesophagus is usually primary and epithe- 
liomatous in type, but it does occasionally occur as an extension of a 
mediastinal or thyroid growth. Anepithelioma may arise anywhere along the 
length of the cesophagus, but it is most common opposite the bifurcation of 
the trachea, the next commonest situations being post-cricoid and at the 
cardiac orifice. If malignant disease occurs at the cardiac orifice it may 
originate in the stomach, in which case it will be of the columnar-celled variety. 
The disease is not often seen before the age of forty, and is most frequent 
between the ages of fifty and sixty. The victims usually suffer from severe 
pyorrheea alveolaris and septic teeth. The growth commences as an ulcer 
on the cesophageal mucous membrane, developing the typical proliferating 
indurated margin with central ulceration, and the projecting mass of the 
growth may be the first cause of the esophageal obstruction. As it increases 
in size it involves the whole of the circumference of the cesophagus. Secondary 
deposits take place in the lymphatic glands, but unless the growth is high up 
and of considerable standing the enlarged glands are not palpable in the neck. 
As the growth progresses and ulcerates perforation may take place into the 
mediastinum, pleural cavity, or lung, giving rise to pneumonia. Communica- 
tion with the trachea is very rare, and if it occurs is more likely to be due to a 
syphilitic ulcer. If not carried off by pulmonary complications, the patient 
usually dies of starvation. . 

The symptoms are very characteristic, and the most definite is gradually 
increasing dysphagia, solids being obstructed at first and later fluids also. 
The increase in the difficulty in swallowing is usually fairly rapid, and some- 
times only two months elapse between the first symptom noticed and the 
onset of complete obstruction to fluids. Pain is not always present in the 
early stages, but is noticed when swallowing is attempted ; in the later stages 
the pain may become more marked and constant. 

If the growth is in the upper part of the cosophagus the food is regurgitated 
at once in the same way as has been described for fibrous stricture in this 
situation. At this level one or both inferior laryngeal nerves may become 
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involved in the growth, giving rise to laryngeal paralysis. When the growth 
occurs low down in the cesophagus there is dilatation and retention of food 
above it similar to that which occurs with a fibrous stricture. 

The condition has to be diagnosed from simple stricture of the gullet, and 
this usually can be done by referring to the history. The presence of a pouch 
or spasmodic contraction of the cesophageal wall can be excluded only by 
radiography and the use of the wsophagoscope. With a malignant stricture 
the patient frequently coughs or hawks up blood-stained mucus, This is an 
unusual symptom of fibrous stricture. The emaciation of the patient is much 





(a) (6) 


Fie. 127, (a) Dilated ed pene due to cardiospasm. (6) An cesophagus 
laid open and showing a malignant stricture. 


more rapid and marked in malignant disease of the cesophagus than in obstruc- 
tion due to any other cause, but it must not be forgotten that a considerable 
amount of wasting may result from lack of nutrition due to simple sophageal 
obstruction. Radiography should be carried out always before the 
cesophagoscope is used in case the symptoms are due to an intrathoracic 
aneurysm. A portion of the stricture may be removed for microscopical 
examination. 

The treatment of malignant disease of the oesophagus is very unsatisfactory, 
as even if the disease is diagnosed in its early stage, it is only very rarely 
that removal can be attempted by any surgical operation, owing to its 
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inuccessible situation. Palliative treatment is therefore all that is possible 
and should aim at préserving the lumen of the esophagus for as long as 
porsible. The following methods havd been tried with varying success :— 

(1) By means of the csophagoscope a flexible metal tube (Souttar’s Tube) is 
introduced and left in the stricture, remaining in position indefinitely. Fluid 
food can then be swallowed comparatively successfully. It may be necessary 
to dilate the stricture before introducing the Souttar’s tube. 

(2) The growth may be partially destroyed and the lumen of the cesophagus 
improved by the use of diathermy applied by means of a long electrode with 
a specially made terminal. 

(3) Radium may be introduced and fixed for a time within the stricture (as 
is a Souttar’s tube) or radon seeds may be inserted with a special cesophageal 
introducer, the seeds being planted into the growth. 

(4) Attempts have been made to attack the growth through the chest wall 
with a view to applying radium or attempting excision. 

Although relief for varying lengths of time has been reported as a result of 
attempts on the above lines, it is doubtful if a cure has ever resulted. 

Gastrostomy will have to be resorted to in a large number of cases, and 
if it is decided to perform this operation, the sooner it is done the better. In 
the majority of cases the gastrostomy is performed only when the patient 
is in the last stages of cachexia and starvation, and the shock of the operation 
then frequently produces a fatal issue. If the gastrostomy is performed 
early in the disease, or as soon as definite evidence of commencing starva- 
tion is noticed, the patient may survive a considerable time, Following 
gastrostomy the cesophageal growth is not continually irritated by straining 
at food and its progress is retarded. In many cases, after a gastrostomy has 
been done, the rest to the oesophagus permits swallowing to improve for a 
time, 

Spasmodic Contraction of the Gisophagus (isophagospasm, Achalazia, 
Cardiospasm). This is a condition in which there is a spasmodic contraction 
of the muscle surrounding the cesophagus just above the cardiac orifice of 
the stomach, the so-called cardiac sphincter. According to some authorities, 
the contraction and obstruction are due to a spasmodic action of the muscle 
fibres of the diaphragm immediately related to the csophagus. More 
probably the condition is the result of some alteration in vagus nerve tone 
producing overaction of the involuntary constrictor muscle fibres, these being 
more numerous in this situation than elsewhere throughout the length of the 
cesophagus, in other words, a relative paralysis of the vagal impulses supplying 
thé sphincter (see Vol. I., Ch. XII.). It is probable that in many cases the 
spasm has been present in a mild degree since infancy and that in adult life 
compensation fails in some way. Instances have occurred in children and the 
dysphagia has at times come on suddenly after or even during an acute illness. 
The dilatation sometimes extends through the diaphragm to the cardiac end 
of the stomach, while actual lengthening of the esophagus may occur, so that 
the cesophagus will hold a pint or more. Marked muscular ‘hypertrophy 
occurs except at the cardiac sphincter and hence it is more probable that the 
condition is due to a failure of relaxation than to a spasm. As a secondary 
result the epithelium becomes inflamed, flattened and ulcerated; this may 
possibly be the starting point of a carcinoma. 

Cardiospasm is more common in women than men, and usually occurs 
between the ages of twenty-five and forty-five. The symptoms are 
gradually increasing dysphagia, in which the food seems to the patient to 


362 THE FAUCES, PHARYNX AND GSOPHAGUS 


be held up deep down in the chest, passing on in anything from two minutes 
to half an hour, or the whole meal being regurgitated unchanged. Pain 
in the chest after a meal may be’ marked. Intermittent periods occur 
during which no difficulty in swallowing is experienced. In many cases there 
is more difficulty experienced in swallowing fluids than solids, and this 
symptom helps in making a diagnosis from malignant stricture. 

The condition can be diagnosed by X-ray examination of the passage of 
bismuth emulsion, when the characteristic picture shown in Plate I. is seen, 
the emulsion being held up for a varying length of time until the spasm 
relaxes. The cesophagus eventually may appear enormously dilated. 

Treatment is not satisfactory and almost certainly will be prolonged, but 
probably most benefit has been noted following the regular passage of a 
rubber tube or bougie containing mercury, the weight of the mercury forcing 
the rounded tip of the bougie through the unrelaxed lower end of the 
cesophagus. This may be repeated as often as once a day. Dilatation and 
stretching of the sphincter by means of a special dilator passed by the mouth 
under an ansesthetic has given good results. The stretching should be as wide 
as possible without rupturing the cesophageal wall, but this point is difficult to 
obtain without considerable risk. Regular dilatation with bougies is another 
method of treatment. Many other surgical procedures have been adopted with 
varying degrees of success. Thus plastic operations have been performed on 
the lower end of the wsophagus, or on the cardia of the stomach, and in 
instances where great cesophageal dilatation is present, a short circuit has 
been made between the cesophagus and the stomach. 

More recently the operation of gastric sympatheticectomy has been intro- 
duced, though it is too early to say whether its results are permanently 
beneficial or not. The fibres concerned run along the coronary artery to the 
cardia and removal of the branch of the coronary artery to this end of the 
stomach has been performed. 

It has been noticed that the spasm has been temporarily stopped by the 
administration of splanchnic anesthesia. In the absence of these operative 
measures the administration of antispasmodics, belladonna mixtures and 
thyroid extract has been tried with varying success. 


CHAPTER IX 


THE LARYNX AND AIR PASSAGES 
D. F. A. Neilson, B.A. (Cantab.), F.R.C.S. (Eng.) 


Surgical Anatomy of the Larynx and Trachea. The larynx opens above 
into the lower part of the pharynx, and the air which passes from the trachea 
traverses the larynx, pharynx, and nasal fosse during normal quiet respiration. 

This relationship between the respiratory and digestive passages is explained by 
the fact that the respiratory apparatus is secondarily developed as an outgrowth 
from the primitive foregut of the embryo. 

In man the upper opening of the larynx is situated lower down in the pharynx 
than it is in most mammals, and therefore nasal and buccal breathing may be 
carried on with almost equal facility. It is for this reason that any obstruction of 
the nasal airway is so‘readily followed by the development of mouth breathing and 
its attendant evils. 

The larynx, or voice box, is mainly formed by the thyroid and cricoid cartilages, 
but includes the cartilaginous epiglottis and arytenoids. 

Anteriorly in the midline, the prominent pomum Adami of the thyroid cartilage 
lies very superficially, being covered only by skin and two thin layers of fascia. 

Laterally the larynx is more deeply placed between the great vessels of the 
neck and is partly covered by the lateral lobes of the thyroid gland. 

The vocal cords are situated at the level of the fourth cervical vertebra, and are 
attached anteriorly to the angle between the ale of the thyroid cartilage at a 
point from 6 mm. to 8 mm. below the bottom of the thyroid notch. Posteriorly 
the cords are attached to the vocal processes of the arytenoid cartilages. 

The false vocal cords, or ventricular bands, are above the true cords, and are formed 
by the feeble superior thyroarytenoid ligament and a few muscle fibres covered with 
a fold of mucous membrane. They are attached anteriorly in the midline just above 
the true cords, and posteriorly they fade away on the lateral walls of the larynx 
near the cuneiform cartilage. 

The rima of the glottis, or true glottis, is the name applied to the fissure which 
divides the upper and middle compartments of the larynx from the lower compart- 
ment; it is composed of two distinct parts :— 

(1) An anterior portion between the true cords, known as the “ glottis vocalis ”’ 
or vocal glottis. 

(2) A shorter posterior portion between the arytenoid cartilages, known as the 
** glottis reapiratoria”’ or respiratory glottis. The rima glottidis undergoes constant 
alteration in shape by changes in position of the arytenoid cartilages, brought about 
by the action of the intrinsic muscles of the larynx. 

The length of the rima glottidis varies in the sexes, and the average measurements 
are :— 

Male—rima glottidis, 23 mm.; glottis vocalis, 15°5 mm. ; glottis respiratoria,7°-5mm. 
Female—rima glottidis, 17 mm. ; glottis vocalis, 115mm. ; glottis respiratoria, 5°56 mm. 

The mucous membrane of the larynx is lined with ciliated epithelium, except 
over the true cords and on the posterior surface of the epiglottis, where the 
epithelium is squamous in type. 

Over the vocal cords the mucous membrane is very thin, and tightly bound down. 

This fact is of surgical importance. In the condition known as “ dema of the 
glottis,” the lax submucous tissue in the upper part of the larynx is liable to become 
infiltrated with fluid, which may proceed so far as to produce occlusion of the cavity. 
The close adhesion of the mucous membrane to the true cords prevents the edema 
extending beyond the rima, and it is therefore possible to relieve the condition 
by opening the airway below this point. \ 

Foreign bodies which become impacted in the true laryngeal cavity are nearly 
always found in the laryngeal sinus, .e., the space between the false cord and the 
true cord. 
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The whole of the laryngeal mucous membrane is extremely sensitive, and this 
sensitiveness is also present in the upper part of the trachea, but gradually diminishes 
to complete insensitiveness at the tracheal bifurcation. 

In the operation of laryngofissure it is important to keep exactly to the midline 
when dividing the thyroid cartilage in order to avoid injuring one or other vocal 
cord, and it must be borne in mind also that the cartilage eventually becomes oasified, 
and may therefore present considerable resistance to division. 

The trachea, being the continuation of the air passage beyond the cricoid cartilage, 
commences opposite the lower border of the sixth cervical vertebra. It ends 
opposite the upper border of the fifth thoracic vertebra and is 4 to 44 inches long in 
the male and averages half an inch shorter in the female. The lower end of the 
trachea is immobile, but its wall is elastic and the trachea elongates or diminishes 
in length with movements of the head. 

The trachea adheres rigorously to the midline, except towards its lower end, 
where it deviates slightly to the right, and as it descends it recedes rapidly from the 
surface following the curvature of the vertebral column. ; 

Opposite the arch of the aorta there is a slight, but definite, diminution in the 
calibre of the trachea. 

The tracheal walls are kept permanently patent by the cartilaginous hoops, which 
are from fifteen to twenty in number and are 
deficient posteriorly. Consequently the tube 
is not completely cylindrical, its hinder wall 
being flattened. The hyaline cartilaginous 
hoops are horseshoe-shaped, and are imbedded 
in the fibro-elastic membrane which passes 
round the whole circumference of the tube 
and which is continuous superiorly with the 
perichondrium investing the cricoid cartilage. 

The musculus trachealis is a continuous 
layer of involuntary muscular tissue, placed 
on the posterior wall in front of the flattened 
fibro-elastic membrane. The muscular bundles 
are arranged transversely and are attached 
to the ends of the cartilaginous rings, and 
by their action markedly reduce the lumen 
of the tube. 

Normally, in the adult male, the dimensions 
of the trachea are about 11 mm. antero- 
posteriorly, and 12°5 mm. transversely. 

The trachea is lined with a lymphoid 
7 mucous membrane covered on its inner sur- 
(apis face with columnar ciliated epithelium, the 

Fia. 128. Indjrect laryngoscopy. action of the cilia being in an upward direc- 
tion. 

The right and left main bronchi are exactly similar in structure to the trachea, 
the cartilaginous rings being deficient posteriorly. 

The right bronchus is slightly larger than the left and takes a much more vertical 
course. Foreign bodies are more likely to lodge in the right bronchus, as it appears 
on examination with the tracheoscope to be almost a continuation of the trachea. 





EXAMINATION OF THE LARYNX 


Indirect Laryngoscopy.. Before the student commences the practical study of 
diseases of the larynx it is essential that he should have attained a certain amount 
of skill in the practice of indirect laryngoscopy. The essential instrument for this 
is a circular mirror, very slightly concave or flat, set at an angle on the end of a metal 
stem and known as a laryngeal mirror (vide Fig. 128). The patient’s mouth is 
widely opened, the examiner's left forefinger and thumb pull the patient’s tongue 
gently but firmly forwards (a small piece of bandage cloth is used to obtain a firm 
hold on the tongue), the stem of the mirror is held in the examiner's right hand and 
the back of the mirror is placed gently against the soft palate so as slightly to elevate 
it. A beam of light is thrown on to the mirror, either from an electric head lamp on 
the surgeon’s forehead or reflected by a frontal mirror from 4 suitable source of 
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illumination (vide p. 208, nasal examination). This beam of light is thus again 
reflected on to the larynx by the laryngeal mirror, and the surgeon is able to 
examine the larynx and upper , 
part of the trachea. It is always 
necessary to warm the laryngeal 
mirror before use to prevent con- 
densation. Considerable prac- 
tice is needed in order to obtain 
any degree of facility in the use 
of the laryngeal mirror, and also 
experience to be able to dis- 
tinguish abnormal from normal 
conditions of the larynx. In 
some cases, where the faucial hr 
and pharyngeal mucous mem- 
brane is abnormally sensitive, 
it will be necessary to spray the 
throat with a 5 per cent. solu- 
tion of cocaine before a satis- 
factory view can be obtained. 
It must be remembered that 
the image of the larynx as seen (@® 
in the mirror always is inverted, i 
so that the arytenoid portion of , 
the larynx appears at the lower LS 
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margin of the laryngeal mirror. Gi 
There is, of course, no reversal FH 
of the sides. 

It is usually very difficult to 
obtain a view of the larynx in 
children, as they have not suffi- 
cient control to sit through the 
above described examination, Wan 
and if it is absolutely essential 
to examine a child’s larynx, 
recourse should be made to the 
direct laryngoscope. 

Direct Laryngoscopy and 
Bronchoscopy. 

Laryngoscopy. Several varie- 
ties of instruments are now 
made by means of which it is 
possible to make a direct ex- 
amination of the larynx and & 
trachea. Fig. 129 shows a &% 
common form of this apparatus, % 
the essential part of which isa ~“ 
tubular spatula attached to a 
handle at an angle. The spatula 
holds the base of the tongue and 
epiglottis out of the way and 
enables the surgeon to make 
a direct inspection of the air 
passage. Illumination of the 
larynx is obtained, either by 
reflected light from a lamp and 
mirror in the handle, or by 


means of a small electric bulb ie ee 
at the distal end of the tube. Fia. 129. (a) Direct laryngoscopy (diagrammatic). 


: _ (8) Bronshoscopy (diagrammatic). (c) Csopha- 
The patient should lie on his it ( Gi matin). 


back on the operating table, 

with the neck slightly extended. The surgeon holds the handle of the laryngoscope 
in the left hand, passes the end of the spatula between the teeth, slides it along the 
dorsum of the tongue, and at the same time presses the tongue out of the way 
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forwards. From the very start of this manceuvre observation is kept on the opening 
at the end of the spatula and landmarks in the pharynx are noted, the uvula, 
epiglottis and arytenoids being identified in turn. When the epiglottis is passed 
the distal end of the spatula must be pressed well forward in order to obtain a 
view of the vocal cords. If there is a spasm of the glottis, further examination 
should be delayed until the spasm relaxes for the patient to take a breath. The 
whole of the larynx and deep pharynx can now be examined, including the vallecula 
and pyriform fosse, and probes and special elongated forceps may also be applied if 
necessary. Smaller sized spatulse are made for use in children. In infants and 
young children the examination usually will have to be made under general 
anesthesia. In adults it is always necessary to cocainise the pharynx and hypo- 
pharynx thoroughly, and the administration of a quarter of a grain of morphine 
will help to make the patient less sensitive. A general angsthetic is frequently 
needed, especially if the examination is likely to be prolonged. : 

The laryngeal spatule are made so that they can be detached from the handle, and 
it is therefore possible by the use of longer tubes, specially modified, to extend the 
examination into the trachea. 

Bronchoscopy. The tubes are of such a size and shape that they can be passed 
down the trachea and special sizes are made for children. The tube is passed as far 
as the vocal cords in exactly the same way as the laryngeal spatula or tube. As 
soon as the cords are seen to relax the distal end of the tube is passed between them 
and down as far as the bifurcation of the trachea. The entire bronchoscopic examina- 
tion can be carried out under local anesthesia. 

The tracheal tubes are made in such a way that extension tubes may be passed 
into the right or left bronchus, and even into the first main bronchial divisions, and 
some tracheal tubes are made long enough and narrow enough in the first instance 
to be passed directly into the bronchi. 

It is advisable to have a suction apparatus at hand for withdrawal of any excessive 
secretion by suction through a long fine metal tube, as in some cases the view is 
almost continually obscured by mucopus, etc., coughed up from the bronchioles. 


FOREIGN BODIES IN THE AIR PASSAGES 


Any part of the respiratory tract may become partially or completely 
obstructed by the presence of a foreign body, and the effects of this vary with 
the relative size and situation of the intruding substance. 

(1) For impaction of foreign bodies in the nasal fosse, see p. 299. 

(2) The foreign bodies which become impacted in the pharynx are either 
sharp-pointed and small, such as spicules of bone and pins, or large masses 
of food. Fish-bones, pins, small pieces of wire, etc., may penetrate the wall 
of the pharynx or back of the tongue during the act of deglutition and be 
driven into the muscle so firmly that they require the application of consider- 
able force before they can be withdrawn. They are found most commonly 
sticking into the tonsil, or just below it, and into the posterior surface of 
the tongue. They can be seen by use of the laryngeal mirror or by direct 
inspection with the use of a tongue spatula and may be removed with suitable 
forceps. For foreign bodies in the vallecula and pyriform fossa vide Foreign 
Bodies in the Larynx, p. 367. Only a large mass of food or a large foreign 
body is likely to become impacted opposite the pharyngeal entrance to the 
larynx, as a medium-sized mass will pass on and become fixed in the upper 
part of the oesophagus. 

A foreign body such as a mass of food bolted hurriedly or inadvertently, 
becoming impactef, at the mouth of the larynx, completely obstructs the 
airway, and unless prompt treatment is applied the patient dies of asphyxia. 
Sometimes the obstruction is only partial, but there is marked respiratory 
distress, and. treatment in these cases also must be prompt, as at any moment 
the obstruction may become complete. A dental plate is probably the com- 
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monest foreign body to become impacted in the pharynx, and owing to its 
irregular shape and relatively sharp edges it may present considerable 
difficulty in removal. The act of vomiting may be followed by laryngeal 
obstruction, the involuntary muscular movement either dislodging a dental 
plate or the vomited matter itself blocking the laryngeal opening. 

Treatment must be immediate. The mouth should be forced widely open 
and the forefinger inserted into the pharynx, swept round the pharyngeal walls 
and any obstruction felt removed. Failing the detection or removal of 
the obstruction, if the patient is “in extremis,” laryngotomy should be 
performed at once. If the symptoms are not too urgent and the instruments 
are available, direct laryngoscopy may be performed and the foreign body 
removed in this way. 

(3) In the Larynx. A foreign body will enter the larynx only by inhalation, 
usually during a violent or deep inspiratory effort. This is usually of a semi- 
involuntary nature, as when some one is given an unexpected slap on the 
back while something is in the mouth. 

Small foreign bodies, however, may become impacted external to the 
larynx, either in the vallecula or the pyriform fossa. These situations are 
really part of the deep pharynx, but the symptoms produced are referred 
almost entirely to the region of the larynx. Small pieces of bone or wire 
are met with most often, and they can be seen and diagnosed only by means of 
the laryngeal mirror. The patient complains of pain and choking immediately 
after a mouthful of food. This may be so severe as to induce constant cough- 
ing and hawking, and swallowing is extremely painful. The foreign body may 
be removed sometimes by inuirect laryngoscopy, the patient holding his own 
tongue forward, thus leaving the surgeon with two hands free. The fragment 
is often comparatively firmly fixed, so that a good purchase must be obtained. 
Failing removal by indirect laryngoscopy, the foreign body readily can be 
removed by direct laryngoscopy. It is relatively uncommon to see a foreign 
substance impacted in the larynx and causing much obstruction to air entry, 
it usually being large enough to become fixed in the pharynx or small enough 
to pass into the trachea. In addition the laryngeal mucous membrane is so 
sensitive that violent spasmodic contraction results the moment a foreign body 
touches its surface, and the glottis is closed. Small foreign bodies sometimes 
become fixed in the ventricles, and by producing severe pain and spasmodic 
contraction give rise to what practically amounts to complete obstruction. 
If left in situ for any length of time, the presence of the foreign body may give 
rise to cedema of the glottis (7.e., acute cedematous swelling of the laryngeal 
mucous membrane), and this will make the obstruction complete. 

(Edema of the glottis may supervene very rapidly at any time while a 
foreign body is present in the larynx, and for this reason the case always 
should be treated as urgent, even if the symptoms do not at first appear to 
be very grave. ; 

Treatment. It may be possible to remove the obstruction by indirect means 
with suitably curved forceps, but the use of the direct laryngoscope, either 
with or without an anesthetic, is much the more satisfactory and easy 
operation. It should be rarely, if ever, necessary to open the larynx exter- 
nally by thyrotomy if the direct laryngoscope is available. 

(4) In the Trachea. To lodge in the trachea a foreign body must be small 
- enough to pass between the cords, and large enough to prevent its dropping 
into one of the bronchi, It reaches the trachea by inhalation, and if of 
sufficient size and with jagged edges may become impacted anywhere down the 
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length of the trachea; usually it comes to rest at the bifurcation. The 
amount of respiratory obstruction produced depends on the shape and 
size of the foreign body, relative to the size of the trachea, but it may 
produce complete and instantaneous obstruction, in which case asphyxia is 
complete. The tracheal mucous membrane is very sensitive just below the 
glottis, but insensitive at the bifurcation,-and for this reason an obstruction 
at the upper end of the trachea will produce pain and constant coughing, 
whereas at the lower end it may produce only slight dyspnoea or even no 
symptoms at all. Also the foreign body may alter its position with the 
movements of the patient’s body or during coughing, sometimes causing 
violent expiratory spasms, and at other times giving no sign of its presence. 

Symptoms. During the passage of the body through the larynx and upper 
trachea the patient suffers from a severe attack of coughing and dyspnea, 
which may last some time. A little bloodstained froth may be expecto- 
rated and then the symptoms pass off. Whenever the patient’s respiration 
becomes obstructed an attack of coughing is induced, and it may be possible 
to hear the fragment “ rattling” in the trachea by applying a stethoscope 
to the neck. A constant asthmatic wheeze is frequently present, witb 
increased rapidity of respiration. For some time (six to twelve hours) very 
little reaction may be produced in the tracheal mucous membrane, but 
sooner or later inflammation and ulceration will commence, with exudation ; 
the symptoms become chronic and the obstruction gets more and more 
marked, and probably will become complete. If the foreign body is opaque 
to X-rays it can be seen readily by radiography. 

Treatment consists in the introduction of the bronchoscope and removal 
by means of suitable forceps. The earlier this.is done the better, as there 
will be less secretion and oedema, and therefore removal is much more easily 
accomplished. 

If the foreign body is firmly impacted and it cannot be removed by 
ordinary peroral tracheoscopy, tracheotomy may be performed and an 
attempt made to remove it by passing the tube through the tracheal opening. 
If no instruments are available for the above operation and it is thought 
necessary to do something to relieve marked dyspnoea, tracheotomy may be 
performed and an attempt made to dislodge the body by means of any forceps 
available. It also has been recommended to stitch the tracheotomy wound 
open and hope for the body to be expelled during an attack of coughing. 
Where possible, however, the patient should be at once removed to a hospital 
where the necessary instruments are available, as any external incision 
considerably increases the danger to life. 

(5) In the Bronchus. A foreign body may become impacted in the right 
or left bronchus or any of their branches and bifurcations, according to its 
size, the latter factor determining the distance it will travel down the air 
passages before being held up. The right bronchus is the more common 
direction for a foreign body to take, owing to this being slightly larger than 
the left one and in a more direct line with the trachea. Common articles 
found in the bronchi include pins and nails which have been held between the 
teeth while the patient is at work, pieces of teeth or fragments of dental 
plates, pieces of nut or almond, parts of tonsils following operation, small 
fragments of bone, toy whistles, and parts of children’s toys. These are all 
inhaled directly into the trachea and drop into the bronchi. A series of 
symptome similar to those described in relation to the trachea are first mani- 
fonted ; these are known as the first or immediate symptoms. These symptoms 
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’ goon pass off, and do not recur; indeed, they may be so slight as not to be 
noticed at all, and attention is only directed to the possible presence of a 
foreign body by the appearance of the secondary or late symptoms. Careful 
inquiry will then reveal a possible occasion when a foreign body might have 
been introduced into the lung. Even if obstruction is incomplete at first, 
it soon becomes complete owing to cedema of the bronchus in which the 
obstruction is lodged. If a right or left main bronchus is involved the whole 
of the affected lung becomes shut off from its supply of air, and according 
to the size or position of the bronchus or bronchiole involved, so much 
lung becomes collapsed. When the obstruction is complete or valvular, 
allowing expiration only, the air in the obstructed lung or lobe is absorbed 
(atelectasis), breath sounds are absent, and on radiography the affected jung 
will be seen collapsed, causing elevation of the diaphragm on the same side and 
displacement of the normal lung and heart towards it. On inspection move- 
ment will be seen to be diminished on the affected side, and this is, of course, 
more marked if the whole of one lung is involved. While the patient is 
at rest there may be very little evidence of dyspneea. 

In many of these cases there is an interval, which may extend into weeks, 
during which there are no symptoms and no suspicion is entertained of the 
presence of anything in the lung. The patient eventually develops a chronic 
cough with purulent and bloodstained expectoration going on to bronchiectasis, 
peri-bronchial pneumonia or lung abscess. A careful examination will reveal 
the above characteristics of a collapse of a portion of the lung. 

In cases in which the foreign body introduced is composed of vegetable 
matter, such as nut or bone, the element of septic infection is much more 
marked, and the so-called late symptoms may commence within twenty-four 
hours, a free purulent expectoration with pyrexia being the most usual 
additional manifestation. If these symptoms have become established and 
the patient is left untreated, death usually supervenes from pneumonia or 
septic infection and exhaustion. In quite a number of cases the foreign 
body is expelled during a violent fit of coughing months, or even years, after 
its inhalation. Sometimes the lung abscess extends to the pleura, producing 
a localised empyema, from which the article is extruded when the abscess 
is opened externally. 

Treatment. The foreign body can be removed almost always by means 
of the bronchoscope, and the earlier this instrument is used the better the 
Operative prognosis. First of all, however, it is essential to localise the frag- 
ment by careful physical examination and the use of the X-rays. X-ray 
photographs of the bronchial tree after injection of lipiodol are useful (see 
p. 452). On bronchoscopy the division of the trachea into its two main bronchi 
can be seen, and the presence of any excessive secretion from one or 
the other should be noted. By means‘of tubes of suitable size the first 
main divisions of each bronchus can be examined, and it is possible to 
inspect the bronchi for at least two divisions beyond the main bronchus. If 
the bronchoscopy is carried out within twenty-four hours of the inhalation of 
the foreign body the bronchi usually appear quite normal, and the article 
can easily be withdrawn by suitable forceps. Owing to excessive secretion 
and cedema, it may be impossible on the first examination to do more than 
mop out a large quantity of foul mucopus, and this is frequently the case 
when the impacted body has been present for any length of time. A second 
examination twenty-four or forty-eight hours later may reveal the actual 


cause of the obstruction, It is advisable to give a general anesthetic for the 
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operation of bronchoscopy, at any rate for the first attempt. If the foreign 
body is so small’ that it has fallen into a bronchus too narrow for the introduo- 
tion of a bronchoscope, it may be removed by direct incision into the bronchus 


across the pleura. 


INJURIES TO THE LARYNX 


The commonest injury met with in relation to the upper air passages is 
cut throat as the result of attempted homicide or suicide. This will be 
described on p. 395. 

Fracture of the hyotd bone has been mentioned already. (C&dema of the 
glottis may supervene on this condition, but this is unlikely, and if it occurs 
tracheotomy should be performed. The fracture should be reduced by external 
and internal manipulation, and the neck muscles rested subsequently. This 
may be attained by applying a light and immobilised plaster splint round 
the neck to prevent all movement of the cervical vertebree. The patient should 
be forbidden to talk, and if deglutition is very painful or is followed by much 
reaction, a nasal feeding tube may have to be worn for two or three days. 
(See p. 394.) 

The thyroid cartilage may be fractured or badly bruised as a result of direct 
violence applied to the thyroid region of the neck ; this will be followed by 
cedema and possibly the formation of a hematoma, either internally or 
externally. There may be severe pain, and there is danger of dyspnea 
becoming acute as a result of wdema of the glottis. The patient, there- 
fore, must be kept under careful observation for at least twenty-four hours, 
in case tracheotomy is required. Indirect laryngoscopy in such a case often 
will reveal a marked swelling and discoloration of one or both ventricular 
bands and vocal cords. 

Ice-cold compresses should be applied to the neck to reduce swelling, and 
absolute rest should be ordered until all danger of acute symptoms arising has 
subsided. 


INFLAMMATIONS OF THE LARYNX 


Simple acute laryngitis is similar to an acute inflammation of the mucous 
membrane of any other part of the air passages. Exposure to cold air and 
lowered resistance predispose to its occurrence, and the inflammation may be 
primary in the larynx or may extend to the larynx from the nose, fauces or 
tonsils. 

The symptoms consist of pain in the region of the larynx, especially on 
coughing or attempts at phonation, and a partial or complete aphonia. The 
airway feels very dry, and cough is absent until exudation takes place. The 
breathing sounds harsh and rough, while the cough is very painful. Slight 
fever will be present. 

The treatment may be described as local and general. The patient should 
remain in a warm, well-ventilated room, and a purge should be administered. 
Absolute vocal rest should be insisted on during the acute painful stage, 
otherwise chronic laryngitis may result. 

Cold compresses to the necksometimes give relief, and in order to encourage 
the secretion of mucus as soon as possible, inhalations of steam from a jug 
containing half a pint of water at a temperature of 120° F., to which has 
been added # teaspoonful of compound tincture of benzoin or oil of creosote, 


LARYNGITIS 371 


should be ordered. An inhalation should be applied for five minutes every 
three hours. 

Acute laryngitis occurring in children is more serious than in adults, and 
is much more likely to go on to cedematous laryngitis and dyspnea. Any 
form of laryngitis or laryngisnms stridulus is popularly known as croup in 
the case of children. 

Chronic laryngitis may be described as a chronic inflammation of the 
mucous membrane of the larynx, the chief symptoms of which are alteration 
and impairment of the voice. The larynx is seldom the primary seat of 
inflammation, this being usually secondary to nasal catarrh, nasal obstruction 
or bronchitis. Chronic laryngitis is nearly always present in patients suffering 
from pulmonary tuberculosis. On examination with the laryngoscope the 
vocal cords sometimes appear normal, but usually they are dull or even pink 
in colour and thickened. Pellets of mucus are frequently seen, especially 
adherent to the interarytenoid space. The inflammation is bilateral, and any 
indication of its being unilateral should at once rouse the suspicion of local 
tuberculosis or malignant disease. 

The treatment of chronic laryngitis depends on attention to the general 
health and to the condition of the nose, mouth and pharynx. When the 
principal cause is found to be in the larynx itself, it often will be discovered 
that it is due to faulty use of the voice. 

Over-indulgence in smoking and alcohol are common causes of laryngitis, 

When local treatment to the larynx is decided upon, a laryngeal spray may 
be used. In resistant cases astringents may be applied by means of the 
spray, silver nitrate (grs. ij—v, to the ounce of water), and zinc sulphate 
(grs. ii—x, to the ounce of water) being useful. 

Singer’s nodes or nodular laryngitis is a form of chronic laryngitis charac- 
terised by thickening of the vocal chords. On examination a small white 
nodule is seen on both cords at the free margins, usually at the junction of the 
anterior and middle thirds. These nodes are due to a thickening and heaping 
up of the stratified epithelium, resulting from chronic irritation produced by 
faulty voice production. If large in size, they should be removed by direct 
laryngoscopy. 

CG@idematous laryngitis means an acute cedematous infiltration of the tissues 
bounding the upper larynx, more especially the ary-epiglottic and inter- 
arytenoid region. The cords themselves are not actually affected owing to 
the fact that the stratified epithelium covering them is firmly bound down to 
the underlying elastic fibres. 

It may be due to any of the following causes: impaction of foreign bodies, 
inhalation of boiling steam or hot liquids (in children especially), the drinking 
of corrosive fluids, as an extension of inflammation from surrounding tissues 
in the neck, from acute laryngitis, or as a result of rough instrumentation at 
the performance of an adjacent operation. The condition can be diagnosed 
easily by means of the indirect laryngoscope. 

Treatment. Tracheotomy will be required in urgent cases, but the symp- 
toms can often be relieved by scarification of the affected mucous membrane 
by means of a suitable knife and with indirect observation. Steam inhalations 
and adrenalin spray should be tried, and if the condition is accompanied by 
much secretion, relief will be gained from the administration of atropine 
subcutaneously. Ice compresses should be applied to the neck. 

Pachydermia Laryngis. This is a condition in which there is a hyperplasia 


and thickening of the mucous membrane covering the posterior ends of the 
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vocal cords and the interarytenoid space. The appearance seen with the 
laryngoscope is fairly characteristic, but a diagnosis has to be made from 
tuberculous or malignant disease. There is little or no impairment of move- 
ment of the cords, and the thickening is almost always bilateral and always 
confined to the posterior ends of the cords. 

The etiology of pachydermia is unknown, but it is more common in men 
than women, usually between the ages of thirty and sixty. Excessive smoking 
and drinking of alcohol are said to predispose the patient to this affection. 

The symptoms produced are weakness and impairment of the voice. The 
condition is very intractable to treatment, and endolaryngeal operative 
interference is contra-indicated. 

Diphtheritic laryngitis is usually an extension of the affection from the 
fauces, in which case the condition should have been recognised in that 
situation. The formation of the diphtheritic membrane and the local inflam- 
mation gives rise to severe dyspnoea from obstruction of the airway, and if 
the condition does not yield rapidly to the injection of diphtheritic anti- 
toxin (Vol. I., Ch. VI.), tracheotomy will be required and a tracheotomy tube 
inserted until the patient is able to breathe through the larynx once more. 
The patency of the airway can be tested at intervals by removing the inner 
tracheotomy tube, placing a finger over the entrance, and observing if the 
patient can breathe by means of the opening in the upper wall of the outer 
tube, an opening which is specially made for this purpose. 

While the tracheotomy tube is worn great care must be taken to remove 
all expectorated secretion at once and particular care must be taken to keep 
the tube clear. There is always a danger of a fragment of membrane being 
inspired and forming a fresh focus of infection in the lung. 

After the operation of tracheotomy the child should be given a tent and 
steam kettle with a special nurse to keep the tube clear. The metal tube 
should be replaced by a rubber one within from twenty-four or forty-eight 
hours to prevent ulceration of the trachea. ~ 


PARALYSES OF THE LARYNX 


These are observed in a variety of laryngeal conditions, but the only ones 
of surgical interest are those which affect the inferior laryngeal nerve and 
are due to injury or pressure. One or both recurrent nerves may be involved, 
but the left is more commonly affected, owing to its longer course under the 
arch of the aorta rendering it much more liable to involvement by intra- 
thoracic conditions. Not infrequently there is only a partial paralysis, and 
in that case it is invarigbly the abductor muscles which are affected, the 
adductor muscles remaining active, and the cord practically immobile in the 
position it occupies on phonation. In a case of complete paralysis of the 
nerve, the vocal cord on the affected side becomes absolutely immobile in what 
is known as the “ cadaveric position,” ¢.e., midway between that in which 
it is placed during phonation and deep inspiration. If for any reason there 
is an abductor paralysis only, on both sides, no adequate airway is left 
between the cords, and an immediate tracheotomy will probably be 
required. Paralysis (complete) of one vocal cord may result in permanent 
impairment of the voice, but in many cases there is a transient aphonia, 
and subsequently phonation is carried out by, over-action of the active cord. 
In the case of a unilateral abductor paralysis there will be no alteration in 
the voice, but dyspnea may be noticed, especially on exertion. Paralysis 

of both nerves produces absolute aphonia. 
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_ Paralysis of the inferior laryngeal nerve can be diagnosed only by examina- 
tion of the larynx by indirect laryngoscopy, and when this is carried out the 
exact state of affairs can at once be determined, the only condition from which 
it has to be distinguished being fixation of the cord due to local disease of 
the larynx. Examination of the action of the cords is, therefore, of con- 
siderable value as a means of diagnosing certain intrathoracic or deep 
cervical conditions. 

The following are among the more common causes of inferior laryngeal 
nerve paralysis :— 

1. Direct injury from a bullet wound in the neck severing the nerve 
partially or completely, or as a result of a surgical operation on the neck, 
more especially thyroidectomy. 

Following a thyroidectomy, only the nerve on the same side as the lobe 
of the thyroid gland removed will be affected. Paralysis of the nerve in 
such a case may be transient, or may come on some weeks later owing to 
the nerve becoming involved in scar tissue. 

2. An aneurysm of the arch of the aorta commonly causes sufficient pressure 





Fia. 130. (a) Deep inspiration with abductor paralysis of the left cord (indirect 
view). (B) Deep inspiration with complete paralysis of the left cord (indirect 
view). (c) Cords in the cadaveric position (indirect view). 


on the left inferior laryngeal nerve to give rise to partial or complete 
paralysis. 
3. Tuberculous infection of the mediastinal lymphatic glands may cause 
paralysis of either nerve, but. much more commonly the left. 
4, Adhesions and inflammation of the pleura, secondary to apical pulmonary 
tuberculosis, may involve either inferior laryngeal nerve. 
5. Malignant disease in either— : 
(a) the cosophagus, 
(b) the thyroid gland, 
(c) the mediastinum or lung, 
may involve first one and then both inferior laryngeal nerves. In the case 
of intrathoracic new growths the left nerve is much the more frequently 


involved. 
6. Dilatation of the heart, especially of the left auricle, has occasionally 


produced it. 

Functional aphonia or hysterical aphonia is most commonly seen in young 
girls, sometimes at as early an age aseight. The condition occurs in anemic, 
nervous individuals, often as a result of some sudden emotion or shock. 
It is characterised by complete loss of the power of phonation, which may come 
on quite suddenly, and it has to be diagnosed from organic disease of the 
larynx. On examnatiion the larynx appears normal, but when the patient 
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attempts to phonate it is seen that the cords do not approximate, or if they 
do so, it is only for a fraction of a second and then they immediately fly 
apart, no voice being produced. 

If the patient is next told to cough gently, the cords will be seen to approxi- 
mate normally. This settles the diagnosis. 

Treatment is mainly suggestive, and the patient must be told that the 
condition is quite curable and systematic instruction as to treatment should 
be given. The general health must be attended to, especially if there is any 
neurasthenic tendency. 

Tuberculous laryngitis is almost always secondary to pulmonary tuber- 
culosis, even though no evidence of pulmonary disease can be detected The 
disease arises locally, owing to the constant exposure of the mucous mem- 
brane of the larynx to the sputum infected with the bacillus of tuberculosis. 
The disease most commonly commences in the arytenoid region, spreading 
into the interarytenoid space and posterior ends of the ventricular bands, 
but it may start in any part of the larynx, including the epiglottis. It com- 
mences as a submucous infiltration which eventually breaks down, forming the 
typical tuberculous ulcers as seen in other viscera. The submucous tissue 
becomes oedematous, and this is particularly noticeable over the arytenoid 
cartilages, where the swelling may be so marked as to obscure the lower part 
of the larynx from yiew. The ansmic, almost pearly, polypoid appearance 
of the swollen mucous membrane is an important early diagnostic sign. 
Considerable destruction of tissue eventually occurs, involving the whole 
circumference of the larynx and leading to necrosis of the cartilages. 

Hoarseness is the first symptom complained of, and a cough is often present 
from the start. The aphonia becomes more marked as the disease advances. 
Once the epiglottis has become involved or the posterior surface of the 
arytenoid folds ulcerated, pain on swallowing may become a prominent 
symptom. This may be so severe as to force the patient to the verge of 
starvation, with resultant rapid progress of the disease to a fataljissue. 

The condition has to be diagnosed from malignant and syphilitic disease 
of the larynx. It is in the early stages of the disease that diagnosis is the 
most difficult, but a small single ulcer should always arouse the suspicion of 
tuberculgsis, and even hyperemia of one cord as opposed to bilateral inflam- 
mation is strongly suggestive of tubercle. Malignant ulcers, while remaining 
localised, produce more fixation of the movable structures of the larynx. 
Pain is much more marked in laryngeal tuberculosis. In very chronic and 
localised ulceration it may be necessary to remove a portion of the diseased 
tissue for microscopy. 

It is not uncommon in the later stages for a tuberculous perichondritis of 
the laryngeal cartilages to occur and give rise to caries and the formation of 

_@ cold abscess. 

Treatment is mainly constitutional as for all tuberculous infections. Abso- 
lute silence must be insisted upon to ensure complete laryngeal rest. Local 
treatment is only worth trying if the disease is confined to a small area, 
in which case it may be either cauterised or excised. The earlier the condition 
is diagnosed the more likely will it be to yield to treatment. It must not 
be forgotten that about 75 per cent. of patients suffering from pulmonary 
tuberculosis have laryngeal symptoms at some time or another, without there 
being any local laryngeal infection with the tubercle bacillus. This is due 
to a chronic laryngitis which is set up as a result of the constant coughing. 

: Tuberculous perichondritis probably will require incision and curetting. 
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Lupus of the larynx may occur as a primary manifestation or as the result 
of extension from the pharynx. Clinically its appearance is the same as that 
seen in the pharyngeal mucosa, there being no infiltration of the deeper 
structures and pain being absent. 

Typhoid disease of the larynx is occasionally seen. An ulceration of the 
mucous membrane due to this cause has been described, but is very rare. 
A less rare form of disease is typhoid caries and necrosis of the laryngeal 
cartilages, leading to the formation of a cold abscess. 

Syphilitic disease of the larynx is usually seen as a secondary or tertiary 
manifestation. The mucous membrane shares in the general inflammation 
of the mouth and pharynx seen during the secondary stage, becoming dusky 
red in colour and sometimes producing pain and hoarseness. The typical 
‘mucous patches” are often seen on the mucous membrane of the deep 
pharynx and epiglottis, but rarely occur in the larynx intrinsically. Tertiary 
disease usually takes the form of a circumscribed gummatous infiltration 
which gradually increases in size, fixes the surrounding structures and, if 
untreated, breaks down and gives rise to a deep tertiary ulcer. Another 
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Fie. 131. (4) Fibrohsmangioma of the right cord. (8) Early tuberculous 
laryngitis. (c) Epithelioma of the right cord. These are all indirect views. 


tertiary manifestation of syphilis is a diffuse infiltration of the epiglottis, 
vocal cords and interarytenoid fold. 

Hither of these conditions may produce dyspnoea severe enough to require 
tracheotomy. Pain is not a prominent symptom unless there is ulceration 
of the epiglottis or posterior surface of the cricoid plate, but hoarseness will 
be noticeable if there is much swelling or ulceration within the larynx. 

Diagnosis can be helped by inquiry into the history of a primary infection 
and the Wassermann reaction test. Tuberculosis of the larynx and malignant 
disease are the two conditions with which it is liable to be confused, and it 
must not be forgotten that a syphilitic patient may contract tuberculosis, 
and that malignant disease not uncommonly attacks patients who have had 
syphilis. Pain is a much more prominent symptom in tuberculous laryngitis, 
and the pearly grey cedematous appearance of the mucous membrane is 
characteristic. : 

General antisyphilitic treatment is required, but the healing sometimes 
produces extensive scarring and stenosis of the larynx requiring relief by 


permanent tracheotomy. 


NEW GROWTHS OF THE LARYNX 


Non-malignant new growths of the larynx. These consist mainly of simple 
tumours projecting from the mucous membrane of the larynx. All new 


growths met with elsewhere in the tissues of the body may have their counter- 
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part in the larynx, but papillomata are the most frequent, fibromata and 
fibro-hamangiomata coming next, 

The cause of these benign growths is unknown ; they are more common in 
males than females, and are usually diagnosed before the forty-fifth year. 

Papillomata are much more commonly met with in children, the other 
forms being more common in adults. 

Papillomata are the commonest simple new growths met with in the larynx 
and are composed of a connective tissue base, covered with a layer of epithe- 
lium exactly similar to papillomata elsewhere in the body. They may be 
single or multiple, sessile or pedunculated. Single growths usually occur 
on the anterior two-thirds of the vocal cords, but multiple growths may arise 
anywhere on the surface of the laryngeal mucous membrane. The younger 
the patient the greater is the tendency for the papillomata to be multiple. 
When the larynx is examined by laryngoscopy the typical white papillomatous 
warts are seen (Fig. 132), and if present in large numbers they may obscure 
the normal mucous membrane almost entirely from view. 

Symptoms. A single papilloma on the margin of the vocal cord may 
cause complete aphonia, but several may be present elsewhere without giving 
rise to any symptoms. Multiple papillomata in children cause aphonia 
and sometimes severe dyspnea and stridor, the latter calling for the 
performance of tracheotomy. 

Diagnosis can be made only by laryngeal examination, and in children this 
will require the administration of a general anesthetic. 

- Treatment consists in removal of the growth as completely as possible, and 
this is best carried out by means of the direct laryngoscope. Papillomata 
are very liable to recur, especially if multiple and in young children, and for 
this reason they may require repeated removal. They are said to tend to 
disappear spontaneously as the child grows older. In children with multiple 
growths the prognosis as regards life is bad, owing to recurrence, 
involvement of the tracheal mucous membrane by the papillomata, and the 
danger of pneumonia, etc., from inhalation of fragments of growth. 

Fibromata consist of fibrous connective 
tissue, are sometjnres very vascular (fibro- 
hemangioma), and are covered with a thin 
layer of epithelium. They are usually 
situated singly on the anterior two-thirds 
of the vocal cord, and may be sessile or so 
pedunculated that at times they hang down 
below the cord and cannot be seen. They 
vary in size from a hemp seed to a large 


Treatment is effected by removal by direct 
laryngoscopy. If the tumour is temoved 
completely, there is little or no tendency to 
recurrence. 

Malignant Disease of the Larynx. Malig- 
nant disease of the larynx is a disease of 
late adult life, the largest number of cases 
occurring between the ages of fifty and sixty. 

It has, however, been reporded as early as 
the age of twenty-five, and is more common 
in males than in females. 
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Pathology. Squamous-celled carcinoma is the usual variety, but sarcoma 
is occasionally met with. 

Carcinoma of the larynx is almost always a primary lesion, but occasionally 
the larynx is involved by an extension of a growth from the thyroid gland, 
deep pharynx or base of the tongue. The disease is classified for clinical 
purposes into “intrinsic”? cancer of the larynx and “ extrinsic” cancer 
of the larynx. 

“Intrinsic” cancer includes tumours originating in and confined to the 
ventricular bands, the ventricles of Morgagni, vocal cords, and the mucous 
membrane lining the larynx below the cords. 

““ Eatrinsic”’ cancer is that involving the other structures forming the 
larynx, and occurs chiefly in the ary-epiglottidean region. 

“In more than half of all the cases of laryngeal cancer the growth com- 
mences on the vocal cord and is therefore squamous-celled in type. If 
starting in other situations it will be columnar-celled. As long as the 
growth remains confined to the vocal cord, or even as long as it is confined to 
the intrinsic tissues of the larynx, its increase in size is slow. A carcinoma 
may remain “intrinsic ”’ for as long as two years. 

Directly the growth has become extrinsic, its advance is rapid and glandular 
involvement, ulceration, dysphagia, etc., soon supervene. 

The symptoms of laryngeal cancer in its early stages.are vague, much the 
commonest being impairment of the voice; pain and dysphagia are only com- 
plained of when the disease is well advanced. A relatively very small growth 
on one cord may produce marked hoarseness, whereas extrinsic growths are 
often first noticed on account of the glandular involvement seen externally 
in the neck. It is of the greatest importance that the disease should be 
diagnosed early. If operative treatment is carried out while the growth is 
confined to the vocal cord the prospect of ultimate cure is better than that 
for carcinoma in any other part of the body. All cases of hoarseness persisting 
longer than two or three weeks, and occurring in patients over the age of 
forty, should be subjected to a careful examination of the larynx with a view 
to the possibility of carcinoma being present. 

The symptoms of pain (shooting up to the ear), dysphagia, dyspnea, 
footor, hemorrhage, etc., only manifest themselves when the disease is well 
established and almost certainly beyond hope of a cure. 

Diagnosis. Laryngeal cancer may be confounded with tuberculosis, 
syphilis, pachydermia and laryngeal palsy. Any one-sided inflammation 
of the larynx seen with the laryngoscope is suggestive of cancer, tubercle or 
syphilis, 

"tt is often extremely difficult to distinguish a tuberculous ulcer of the vocal 
cord from a malignant growth, but malignant disease is much more likely 
to lead to early fixation of the affected cord. In doubtful cases a small 
piece may be removed for microscopical examination by means of the direct 
laryngoscope. 

If there is any suggestion of syphilitic infection, the Wassermann serum 
test should be performed. 

Prognosis. Untreated malignant disease of the larynx inevitably leads to 
death in from one to two years. Slow-growing epitheliomata occasionally 
extend over several years. 

Treatment. The only treatment practicable with a view to radical cure is 
excision of the tumour together with a surrounding area of healthy tissue, 
on the lines laid down for the surgical treatment of malignant disease else- 
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where in the body. As has already been stated, the prospect of permanent 
cure is extremely good in intrinsic affections. Various operations have been 
described for this purpose, but the only two we will consider are— 

1. The operation known as “ Laryngofissure,” which is a satisfactory 
method of dealing with epitheliomata confined to one cord, and in which 
class are included the vast majority of cases in which the prospect of a cure 
is really good. 

2. Total “ Laryngectomy,” a severe operation which has been employed 
succe y in various more extensive malignant growths of the larynx. 

3. Radium needles, introduced into the larynx (without puncturing the 
laryngeal mucosa) through a window cut in the thyroid cartilage, have been 
used with success ; each needle contains -5 or 1 mg. radium element, and they 
are left in situ for seven to ten days. 


OPERATIONS ON THE LARYNX 


Laryngofissure or Thyrotomy. This operation can be carried out under local 
anssthesia, but in this country a general anesthetic is employed, and the most 
successful results have been obtained with chloroform. Chloroform produces less 
reactionary secretion in the lungs after operation and less respiratory movement 
during the operation, two important factors in connection with any surgical procedure 
in the air passages. 

It is of the utmost importance that the mouth should be rendered as aseptic as 
possible before operation. 

The patient is placed in the same position as for the performance of tracheotomy, 
and an incision is made in the midline extending from the hyoid bone to the sternal 
notch. The incision is carried down until the front of the thyroid cartilage, cricoid 
cartilage and trachea is laid quite bare. The thyroid isthmus is divided and 
tracheotomy performed, the anssthetic’ being administered through the tracheotomy 
tube for the reat of the operation. The thyroid cartilage is now divided exactly in the 
midline ; it may be ossified, when special shears will be required. The cricothyroid and 
thyrohyoid membranes will require partially dividing in the midline, in order to 
facilitate retraction of the thyroid ale by retractors. The vocal cords are now seen 
in their entirety, and the surgeon should at once shut off the trachea, by means of a 
gauze plyg packed round the convexity of the tracheotomy tube, from the thyroid 
incision. The mucosa of the larynx should be swabbed with 5 per cent. solution of 
cocaine in adrenalin to numb sensation and prevent coughing. 

The inner perichondrium of the thyroid ala of the affected side is stripped up from 
in front with an elevator, so that the intrinsic muscles, etc., on that side are quite 
separate from the cartilage. The whole of this fleshy mass is then removed by 
means of scissors of the Mayo type half an inch clear of the growth and including the 
cartilaginous vocal process of the arytenoid posteriorly. Many surgeons advocate 
the removal of the thyroid ala at this stage together with the cord (t.e., without the 
perichondrial detachment), but in any case the main part of the arytenoid cartilage 
must be left. 

All bleeding points must be arrested very oarefully and the packing removed. 
The ale are allowed to fall together, and catgut sutures are applied through the 
perichondrium, etc., externally. The skin wound is closed, but the tracheotomy 
tube should be left in for twenty-four hours and then removed. After-treatment is 
much the same as in the case of tracheotomy. Sips of water may be given in twelve 
hours, and if swallowing is satisfactory fluid or semisolid nourishment may be 
administered right away. ; 

In nearly all chses a fair voice is left, a new cicatricial cord developing which 
closely resembles the normal cord except that it is immobile. 

Total Laryngectomy. Intratracheal ether or chloroform anszsthesia is generally 
employed, but the operation can be carried out under a local anwsthetic. The pre- 
imi steps are the same as for laryngofissure up to and inoluding the insertion of 
the tracheotomy tube, except that there is an additional transverse incision along the 
lower border of the hyoid bone. The trachea and larynx are freed carefully from the 
musolea, eté., on either side as far round aa the agophagus, and inferiorly to the fourth 
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or fifth tracheal ring. The trachea is cut through just below the cricoid cartilage, 
separated from the cesophagus from above downwards, pulled forwards, and stitched 
to the skin at the lower end of the skin incision by means of strong catgut sutures. 
The intratracheal tube, of course, will have to be removed, and now the anssthetic 
can be carried on directly into the tracheal opening. The larynx is tilted upwards 
and dissected off the cesophagus and pharyngeal constrictor muscles. The thyro- 
hyoid membrane is divided with the ary-epiglottic folds and the larynx is removed, 
leaving behind the tips of the thyroid cornua. The opening into the pharynx is 
carefully sutured, the mucous membrane being inverted. Over this layer of sutures 
further strengthening layer is required, bringing together the walls of the pharynx, 
the muscles and faacis, so as to build up a wall of resistance to the strain of the act 
of swallowing. 

The external wound is then closed down to the level of the opening into the 
trachea. A nasal feeding tube should be inserted, and retained in position for at 
least a fortnight. After-treatment is otherwise the same as for tracheotomy, but 
care should be taken to keep the wound as clean as possible, particularly to prevent 
any discharge from running down into the trachea, which forms an unprotected 
receptacle. 

Various difficulties and modifications of this operation have been described, and 
will be found in text-books on operative surgery. The question of excision of infected 
glands in the neck often will have to be considered. 

The operation has met with a large degree of success in recent years, and in many 
cases the patients subsequently lead quite reasonable and healthy lives. An artificial 
larynx can be fitted to produce some tone in the voice, but many cases are on 
record where the patients can speak in quite a loud whisper without any aids. 

Hemilaryngectomy is an operation which is very seldom performed nowadays. 
If aryngectomy is not performed, some partial operation with introduction of radium 
needles is the more general method. 


OPERATIONS FOR OPENING THE AIR PASSAGES BEYOND 
THE FAUCES 


1. The pharynx may be opened either by the operation of transhyoid pharyngo- 
tomy or lateral pharyngotomy. 

(2) Transhyoid Pharyngotomy. An incision is made from the symphysis 
menti down to the upper margin of the thyroid cartilage in the midline. The 
hyoid bone is divided and the pharynx opened above or below it, or through the 
length of the wound. A good view is obtained of the back of the tongue, epiglottis 
and posterior wall of the pharynx. 

(b) Lateral Pharyngotomy is performed through an incision along the anterior 
border of the sternomastoid muscle. The muscle, together with the carotid sheath, 
is retracted outwards and backwards, and the dissection is carried down to the 
lateral wall of the pharynx, just above the superior cornu of the thyroid carti- 
lage. The superior laryngeal and superior thyroid vessels may be divided and, if 
necessary, the superior laryngeal nerve also. The inferior constrictor is incised with 
a vertical incision and the pharynx opened. A fair-sized portion of the wall of the 
pharynx may be removed by means of this,exposure. The cut edges of the 
p eal wall must be sutured very carefully and reinforced with sutures through 
the muscles lying over it. Both the above operations may be performed under a 
general anesthetic given by means of an intratracheal catheter under slight posi- 
tive pressure or after a preliminary tracheotomy. It is essential before performing 
these operations, or indeed any extensive operation on the pharynx, larynx or 
cesophagus, to clear up all septic foci in the mouth. Any teeth under suspicion as 
regards pyorrhea should be removed, and septic tonsils or infected nasal sinuses 
also must be dealt with. For at least a week after the operation all food should be 
in liquid form, and given by a rubber tube passed through the nose at the time of 
the operation down to the stomach, and retained in position until normal deglutition 
can be attempted. By this means muscular efforts are avoided which otherwise 
would tend to tear open the sutures in the pharyngeal wall. 

2. Thyrotomy is an operation for opening the larynx, and is described on p. 378. 

3. Laryngotomy is an operation of urgency, but’it is useful in certain cases. It 
should not be performed on children owing to the danger of injuring the internal 
tissues of the larynx. A vertical incision is made through the skin in the midline, 
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the rapidly freed and retracted, and the cricothyroid membrane divided 
horizontally. It may be necessary to ligature the cricothyroid artery, which arises 
from the superior thyroid artery and pierces the membrane. The operation 
also may be carried out in cases of great emergency by making a direct 
horizontal incision straight through skin and membrane. The only indication for 
this operation is that it can be performed more rapidly and easily than tracheotomy. 
There is less danger of fatal cellulitis of the neck following laryngotomy than is the 
case with tracheotomy, but there is more danger of stenosis of the airway as a result 
of endolaryngeal scar formation, and there is more likelihood of phonation being 
permanently impaired. The latter complication is all the more liable to occur if 
it is necessary for the patient to retain a laryngotomy tube for some hours or days 
after the operation, as in laryngeal obstruction in diphtheria, and therefore in 
diphtheritic cases tracheotomy should always be performed. Owing to the fact that 
the subglottic laryngeal mucous membrane is more sensitive than that in the trachea, 
a laryngotomy tube gives rise to more irritation than a tracheotomy tube. The 
operation of laryngotomy should be contined 
therefore to cases of emergency. 

The operations of cricotomy or laryngo- 
» tracheotomy should never be performed. 

4. Tracheotomy. The difficulty of per- 
forming this operation varies with different 
individuals, being most marked in short- 

‘necked, fat patients. The trachea usually 
consists of from fifteen to twenty rings of 
cartilage, of which six or seven are above 
the sternum. The isthmus of the thyroid 
gland covers the thigd and fourth rings. 
Until recent years two distinct operations have 
been described for opening the trachea, high 
tracheotomy and low tracheotomy, according 
to whether the trachea is opened above or 

| below the thyroid isthmus. This division is 
really quite unnecessary as it depends on 
whether the airway is opened above or below 
the isthmus of the thyroid gland. The 
thyroid isthmus may be divided easily and 
therefore no differentiation is required. 

Tracheotomy is required in any condition 

{ in which there is seriovgs or dangerous ob- 

struction to respiration (except when it is due 
entirely to intrathoracic pressure), such as the 
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presence of a foreign body, acute oedema of the 
larynx causing obstruction, severe laryngitis 
in diphtheria, intralaryngeal growths causing 
obstruction, pressure on the upper part of the 
trachea from malignant tumours of the neck, 
tuberculous laryngitis, if causing marked ob- 


struction, and for some forms of laryngeal 
paralysis. It is also undertaken as a preliminary measure in many operations on 
the mouth, tongue, larynx or pharynx, although the intratracheal method of 
administration of general anesthesia has su ed it in many cases. In these 
operations tracheotomy presents the advantage that the trachea can be packed off 
round the tracheotomy tube, and septic matter or blood can be prevented from 
finding ite way into the lungs. 

The administration of an anesthetic depends on the urgency of the indications for 
the operation, and it may be necessary to perform tracheotomy without any anzsthetic, 
the patient being unconscious owing to cyanosis. A satisfactory method is to perform 
ra, carers under loca] anwathesia, this being due chiefly to the fact that the usyal 
indication for the operation is obstruction to the airway, and when this symptom 
is present additional danger attends the administration of a general anesthetic. 

In order to perform the operation the patient should be placed flat on his back 
with a small pillow beneath the shoulders. The head should rest on the flat of the 
table, and it is of the greatest importance that it should be held and fixed with the 

jpoint of the chin, pomum Adami, and supra-sternal notch in a straight line during the 
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whole time of the opening of the trachea. If possible, one assistant should be told 
off for poe aides while a child’s head may be held in a special retaining apparatus 
(see p. : 

An incision is made in the midline downwards from the upper border of the 
cricoid cartilage for not less than 2 inches. 

The superficial fascia is divided in a vertical direction and the lower border of the 
cricoid cartilage defined. 

The fascia just below the cricoid is then divided transversely until the first ring of 
the trachea is reached.’ The closed blades of a pair of hemostatic forceps are then 
passed downwards along the front of the trachea and behind the isthmus of the 
thyroid for about 1 inch. The forceps are then withdrawn, opened and one blade 
passed down behind and the other in front of the pretracheal fascia and thyroid 
isthmus which have been freed. 

Another hsemostat is applied in the same way, both are closed and the tissues 
divided in the midline (see Fig. 136). 

The upper four or five tracheal rings are thus exposed. The tissues clamped by the 
heemostats may now be ligatured or this may be left till after the introduction of the 
tracheotomy tube. 

The trachea is opened by inserting the point of a scalpel in the midline and making 





Fie. 134, Durham’s lobster-tailed tracheotomy tubes—outer and inner, 
and introducer. 





Fia. 1385. Tracheal dilator. 


the cut upwards through two rings, preferably the fourth and third. In elderly 
patients some force will be required as the cartilaginous rings become partly ossified. 
If a tracheal dilator is used it should be introduced the moment the airway is 
opened and its introduction will be followed by the patient inspiring deeply and 
coughing for a few moments. 
As soon as the coughing has subsided the surgeon should cut away the edges of the 
tracheal incision on each side so as to make the opening oval in shape. This can be 
done by seizing the cartilage at the edge of the wound with strong fine forceps and 
cutting with a sharp knife or small curved scissors. Even if the opening is only to be 
a temporary one the cutting open of the tracheal aperture should be carried out as 
it will in no way retard the eventual rapid healing of the wound in the neck. 
The tracheal opening being satisfactory the tracheotomy tube (see Fig. 134) is 
inserted and tied into position by a tape passed round the neck. The skin edges 
may then be approximated, but the only dressing required is gauze packed round the 
metal tube to protect the skin and the margins of the wound. 
If a tracheotomy is urgently indicated in an infant or child suffering from an acute 
obstruction it will not be possible to operate with the deliberation outlined above. 
In the event of an immediate operation being required the child should be placed in 
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the usual tracheotomy position, s rather longer skin incision is made, the deep fascia 
is rapidly divided (bleeding being ignored), the trachea opened with a knife, and the 
blade of the knife twisted to force apart the cut tracheal rings. As soon as normal 
breathing has recommenced a blunt instrument can be forced in to maintain the 
opening until a tracheotomy tube is available. 

Bleeding, which may appear very free, will cease usually when the trachea is 
opened, while in small children the large thymus gland will rise up into the neck, 
and may be a cause of difficulty when exposing the trachea. 

The three important facts to remember in performing the operation of tracheotomy 
are :— 

1. Avoid g general anzsthetic where possible, owing to the danger of the cessation 
of breathing occurring during its administration. 

2. Keep rigidly to the midline with all cuts made by the scalpel. 

3. The hemorrhage must be controlled as carefully as possible. All bleeding 


“ 





Fia. 136. Tracheotomy. Exposure of the trachea by division 
of the thyroid isthmus. 


points should be picked up with artery forceps and ligatured before the trachea is 
opened. It is not always possible to apply the lgatures owing to the urgency of 
the case, and it should be remembered that a good deal of the hmmorrhage is due 
to venous congestion, and will cease as soon as regular quiet breathing commences, 
t.c., after the trachea is opened and coughing is over. Blood trickling into the 
trachea is very likely to cause pneumonia to supervene at a later date, and the 
danger of this is reduced to a minimum if the wound is kept dry. 

Several varieties of tracheotomy tubes are made, the only easential resemblance 
being that each consists of two elements, an inner and outer tube, the inner 
tube made so that it can be removed readily for the purposes of cleansing. When 
performing the operation of tracheotomy it is as well to have two or three different 
sizes handy, unless the patient is an adult. For cases in which tracheotomy is 
performed ss a prelimmary to some operation higher up in the respiratory tract 
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special tracheotomy tubes have been designed, with tampons or sponges attached, 
which swell up and occlude the trachea above the tracheal opening. The 
disadvantage of this is that it is difficult to be sure of the amount of distension 
occurring, and considerable expansile pressure may be exerted on the walls of the 
trachea as a result. 

After-treatment. The patient is placed in bed with extra pillows under the back, 
shoulders, and head, so that he is in a semi-sitting position. The room should 
be kept warm and draughts avoided, and at the same time the air should be 
moistened by steam issuing from one or more bronchitis kettles, so as to make up 
for the absence of nasal or oral breathing. Nothing should be placed over the 
entrance tube, and all expectorated mucus or false membrane should be removed 
by a nurse the moment it is expelled. It is extremely important that the tube 
and its surrounding gauze should be kept as clean as possible, and a constant 
watch must be kept on the tapes attached to the tube in order to prevent irritation 
of the skin round the wound, from rubbing. The inner portion of the tube should 
be removed and thoroughly cleaned by the nurse every six hours. The outer tube 
should be removed once a day, cleaned, and the track of the wound swabbed 
clean with dry gauze; this should be done by the medical attendant, and with the 
patient’s head fixed in the extended position if necessary in the Stockwell frame, 
owing to the danger of difficulty being experienced in reinserting the tube. 

The period for which a tracheotomy tube is worn varies in different circum- 
stances. In cases of diphtheria it is retained only as long as the patient suffers from 
laryngeal obstruction, and it should be dispensed with the moment the patient is 
able to breathe freely through the mouth. After a metal tracheotomy tube has been 
in position forty-eight hours, a track is usually formed directly into the trachea 
which is sufficiently patent to allow of a rubber tube being used instead of the metal 
one. A rubber tube is more comfortable and less liable to cause ulceration of the 
trachea, and should replace the metal tube as soon as possible, but the disadvantages 
of it are that the end projecting into the trachea may be nipped by the cartilaginous 
rings and obstructed in this way, and also that the rubber tubes have no inner tube; 
they therefore should not be applied when there is much expectoration or danger 
of the tube becoming blocked. Tracheotomy tubes are made with an opening 
on the upper surface so as to allow laryngeal breathing at the same time as the 
tracheotomy tube is utilised, and by this means patients undergoing a temporary 
tracheotomy are encouraged to start normal breathing as soon as possible. If the 
tracheotomy is performed as a permanent measure, or if the tube has to be worn for 
any reason over a long period, the patient can be taught to change it himself once a 
definite track is formed and the tube slips easily into the trachea: Measures should 
be taken to prevent the formation of sores beneath the tapes, and these are avoided 
by keeping the wound clean and the surrounding skin dry. The patient must be 
impressed with the knowledge that the tube always must be kept in position, as 
even if it is left out for a few hours considerable difficulty may be experienced in 
replacing it. After a permanent tracheotomy tube has been worn for a few weeks, 
the wound should be almost healed and the tube fit snugly in place. The patient 
then requires very little in the matter of dressing beyond a small piece of gauze 
wrapped round the tube, the gauze being changed when it gets soaked. A special 
collar may be worn or a cage over the skin, to prevent the clothes from pressing 
on the mouth of the tube and causing obstruction to breathing. 

After-complications of Tracheotomy. Several contingencies must be guarded 
against and watched for following the insertion of a tracheotomy tube. 

1. The metal tube, if incorrectly shaped, may cause ulceration of the trachea 
on the posterior wall if it is too straight, and on the anterior wall if too curved. 
This ulceration may give rise to serious kinking or stenosis of the trachea when 
healing commences, and is best guarded against by making use of a rubber tube as 
early as possible. . 

2. Immediately following the operation the neck must be examined daily for the 
possibility of a localised collection of pus or a spreading cellulitis along the fascial 
planes of the neck. ; 

In cases of diphtheria the wound may become locally infected with the disease. 

3. Inflammation of the trachea, bronchi or lungs may occur, or the inspiration 
of blood or septic material may give rise to pneumonia. This should be watched for 
and every measure possible taken to guard against its occurrence. oa 

4. Difficulty may be experienced in reintroducing the outer tube when it is 
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changed. If this arises the surgeon should not poke about blindly, but, using 
lege illumination, should replace the tube under direct observation of the depths of 
© track. 

5. Patients always should be warned against the danger of water getting into the 
tube. 

Intubation of the Larynx means relieving the obstructed laryngeal airway by 
the introduction of a specially-shaped metal tube, which is left in position until the 
inflamed condition has subsided. A special introducer is required and the whole 
technique of the operation is more difficult than the operation of tracheotomy. 
O’Dwyer's tubes or some modification of his pattern are the usual variety made use of. 
The tubes are flattened from side to side and have an expanded upper end, which 
prevents them slipping through between the vocal cords into the trachea. 


Drowning and Diseases of the Intrathoracic Portion of the Bronchi. 
These conditions are described in Chapter XI., pp. 436, 452 and 463. 


CHAPTER X 
THE NECK AND THYROID GLAND 


Surgical Anatomy. Certain important structures will be found lying in the 
middle line of the neck. These are in order from above downwards :— 

(1) The hyoid bone, which is opposite the third cervical vertebra. 

(2) The thyroid cartilage ; these two structures being connected together by the 
thyrohyoid membrane, upon which lies the subhyoid bursa. The bursa runs up 
behind the lower portion of the body of the hyoid bone. 

(3) The cricothyroid membrane. 

(4) The cricoid cartilage. This lies opposite the intervertebral disc between the 
fifth and sixth cervical vertebre, and marks the junction both of the pharynx with 
the cosophagus and of the larynx with the trachea. Other important points at the 
same level as the cricoid cartilage are the carotid tubercle on the sixth cervical 
vertebra, the middle cervical ganglion of the sympathetic, and the point where the 
omohyoid muscle crosses the carotid vessels. 

(5) Below the cricoid cartilage, when the head is extended, six or seven rings of the 
trachea may sometimes be palpated above the sternal notch. The second, third and 
fourth rings are crossed and covered by the isthmus of the thyroid gland. The upper 
part of the trachea is immediately under the skin, but the lower portion gets deeper 
and deeper until at the sternal notch it lies about one inch from the skin. In front 
of the trachea at this point lie the inferior thyroid plexus of veins, the thyroidea 
ima artery and certain veins connecting the two anterior jugular veins. In children 
under 24 years of age the thymus gland may be found to be lying up above the 
sternum in front of the trachea in this situation. 

The cervical fascia plays an important part in the surgery of the neck. It is a thick 
layer of connective tissue, completely surrounding the neck, which splits in front and 
behind to enclose both sides of the trapezius and sternomastoid muscles. Below it 
is attached to the clavicles and sternum, while above it is inserted into the base of the 
skull, the zygoma and the lower border of the lower jaw. It sends two strong parti- 
tions right across the neck, the prevertebral and pretracheal layers, which divide the 
neck into three main compartments. The posterior compartment contains the 
vertebral column, the prevertebral muscles, and the posterior spinal muscles. This 
compartment is limited by the base of the skull above, while downwards it passes 
uninterruptedly into the posterior mediastinum. The middle compartment between 
the prevertebral and pretracheal fascial layers contains the thyroid gland, the larynx, 
the trachea, the pharynx and esophagus, while at the sides the fascia surrounds the 
carotid vessels to form the long tubular carotid sheath. This compartment passes 
down into the anterior mediastinum, while laterally it is continuous along the sub- 
clavian vessels, with the axilla. The anterior compartment in front of the pretracheal 
layer contains the sternomastoid, the sternohyoid and thyrohyoid muscles; this 
only extends downwards as far as the sternum and clavicles and is limited above 
by the hyoid bone. Just above the sternum the fascia splits into two layers to 
enclose the space of Burns. 

Cellulitis and infective conditions in the neck may have their direction of spread 
largely modified by these layers of fascia, while ite distribution serves to explain the 
ease with which infection may pass from the neck to the mediastinum or axilla, or 
in the opposite direction. 

Certain pointe in the development of the neck are important. In the third week 
of intrauterine life a series of arches, four or five in number, appear in the postoral 
region of the neck, and these arches are separated from each other by depressions 
known aa the branchial clefts. These arches are lined on either side by epithelium, 
and they rapidly unite across the middle line and also with each other, 80 that the 
clefts between them are usually obliterated except in certain special situatiohs. If 
this obliteration is incomplete, various malformations of the neck may result. The 
structures that arise from the various arches and clefts are important :— 


_From the first arch arise the mandible and part of the malleus, the sym- 


B.M.8.—VOL. 11. 885 25 


386 THE NECK AND THYROID GLAND ° 


physis menti, the mandibular division of the fifth nerve, and the muscles of 
mastication. é 

From the first cleft, the external auditory meatus, the tympanic cavity, the 
Eustachian tube and Glaserian fissure. 

From the second arch, the lesser cornu of the hyoid, the styloid process, the 
stylohyoid ligament, the stapes, the seventh nerve and the muscles supplied by it. 
The second and third clefts usually completely disappear, though they are partly 
represented by the lateral pharyngeal recess, the fossa of Rosenmuller and the sinus 
pyriformis respectively ; while from the third arch arise the body and great cornu 
of cy hyoid bone, part of the internal carotid, the ninth nerve and the muscles it 
supplies. 

The fourth and fifth arches give rise to the upper and lower parts of the 
thyroid cartilages, the superior and inferior laryngeal branches of the vagus and the 
muscles they supply, while the fourth cleft is represented by the ventricle of the larynx. 


Malformations and Deformities of the Neck. Various malformations of the 
neck are found, which are chiefly caused by imperfect development or lack 
of fusion of the branchial arches and clefts; others are connected with the 
diverticulum which gives rise to the thymus and thyroid glands. 

Pharyngeal Pouch. This is a diverticulum of the pharynx whose opening 
is always at the lowest part of the pharynx behind the cricoid cartilage, 
and the pouch bulges out below the bottom part of the inferior constrictor 
muscle. The condition is probably congenital at the beginning, but the 
pouch is continually increasing in size from the pressure of food, and usually 
passes down behind the left side of the cesophagus. The diagnosis, symptoms 
and treatment are described on p. 354. 

Branchial Fistula (Lateral Fistula of the Neck), These fistule are thought 
to be due to imperfect obliteration of one or other of the branchial clefts, 
usually the third, though they may take origin possibly from the diverticulum 
which grows from the pharyngeal portion of the third cleft to form the 
thymus gland (Wegloski). Such a fistula may be complete in the sense that 
it passes from the surface of the skin into the pharynx, .in which case its 
internal opening is usually found close to the tonsil (rather behind and below 
it), and the fistula will pass out behind the hypoglossal nerve, between the 
internal and the external carotids, along the sternomastoid to open on the 
skin over the lower third of this muscle near its anterior border, and just 
above the suprasternal notch. The more common form, however, is an 
incomplete external fistula running inwards from the skin for an inch or two. 
Such a fistula is lined with a ciliated columnar epithelium, and forms a narrow 
track secreting,a mucoid fluid. If it is complete, particles of food may escape 
down the track, but it is seldom possible to pass a probe along it ; its course 
may be recognised by injecting an emulsion of bismuth and taking an X-ray 
photograph. The fistula may be present at birth or may appear later as a 
result of rupture of a branchial cyst (q.v.). Not uncommonly other abnormali- 
ties, such as facial cleft, macrostoma, deformities of the pinna or accessory 
auricles, will also be present. An accessory auricle is often seen close to the 
opening of a branchial fistula. There is considerable evidence that rarely a 
form of carcrfioma may arise in a branchial fistula (see p. 403) or cyst. 

Treatment. Many cases require no treatment, though the discharge may 
be troublesome. If necessary an attempt should be made to dissect out the 
whole fistula, but this will be a difficult operation. In other cases an effort 
may he made to cauterise or scrape away the lining membrane, but this is 
rarely successful, and a sinus usually persists unless the curettage is followed 
by ionisation with zinc salts, when healing nearly always occurs. In the case 
of a complete fistula, the lower part may be dissected free and a fine bougie 
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passed up it into the pharynx. This bougie and the lower end of the fistula in 
which it is are tied tightly together by a ligature. The part of the bougie 
projecting into the pharynx is then pulled up and the wall of the fistula is 
inverted into the pharynx, tied and cut off. 

Branchial Cysts (see p. 400). 

Accessory Auricles. Cervical auricles are seen down the side of the neck, 
usually along the anterior border of the sternomastoid muscle. They consist of 
small projecting pieces of cartilage covered by skin, which are derived from 
the second arch and may be associated with a branchial fistula close by. 
They cause disfigurement and discomfort and are better removed. 

Thyroglossal Cysts (see p. 401). 

Thyroglossal Fistula (Median Fistula of the Neck). This condition arises 
as the result of the persistence of the tubular downgrowth from which the 
central portion of the thyroid gland is developed, and the fistula is usually 
the result of a rupture of a thyroglossal cyst (see p. 401) which has become 
infected and inflamed and progressed to abscess formation or has been 
incompletely removed by operation. The condition causes a small amount 
of viscid discharge, and the opening is in the middle line of the neck or 
slightly to the left side, close to and often attached to the hyoid bone. If 
the whole length of the thyroglossal duct is patent the fistula may be complete, 
and it will then run from the skin to the foramen cx#cum of the tongue. In 
this case it usually passes through the substance of the hyoid bone, occasionally 
in front of it. The lower part of such a fistula is lined with columnar 
epithelium, and the upper part by squamous epithelium similar to that of 
the tongue. Such a fistula usually appears in childhood between the ages 
of three and ten. 

Treatment. The fistula should be excised. This may be a difficult and 
troublesome dissection, involving splitting the hyoid bone ahd, in some cases, 
dissecting down to the base of the tongue. Should a portion of the fistulous 
track be left behind inadvertently, the fistula is certain to recur. The track 
may be followed more easily if a preliminary injection of methylene blue is 
made into it. Sistrunk’s method of removal consists in dissecting the fistula 
up to the hyoid bone, removing about a third of an inch of the centre of this 
bone. The duct with a tube of muscle and tissues round it is then removed 
right up to the foramen caecum if necessary. 

Cervical Rib. A cervical rib is an extra rib which usually grows in connec- 
tion with the seventh cervical vertebra, rarely with the sixth. It is articulated 
with its vertebra in most cases in two places in a way exactly similar to that 
in which an ordinary rib articulates. This condition is usually bilateral, is 
much more common in women than men, and is not generally noticed until 
after the age of puberty. At first the rib is mostly cartilaginous, but later in 
life it becomes ossified, as do the other mbs. This extra rib may project 
straight out from the transverse process of the vertebra and terminate in a free 
end, in which case probably it will cause no symptoms, as it will not press upon 
important structures, but in most cases it passes downwards and forwards and 
unites with the true first rib near the scalene tubercle, or sometimes with the 
sternum, by means of a costal cartilage. In other cases it is not actually in 
contact with the first rib, but is joined to it by a stiff band of fibrous tissue. 
Some of the scalene muscles may be attached to it, and the subclavian artery — 
and the lower and inner portions of the brachial plexus will pass over it and 
may be displaced and hooked up by it. The condition does not give rise to 


any symptoms, as a rule, until after the age of eighteen. This delay in the 
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onset of symptoms is partly due to the slight descent of the pectoral girdle 
which may occur at this time, and also to the fact that as ossification proceeds 
in the rib more and more disturbance is likely to be produced upon surround- 
ing structures. The condition is often discovered accidentally in the course 
of a routine examination. The symptoms it produces are of two kinds, and 
are caused by pressure either on the artery or on the brachial plexus, the 
shorter ribs being most likely to produce pressure on the plexus, while the 
longer ones usually implicate the artery. The rib itself often may be felt, 
while the subclavian vessels are pushed upwards and forwards so that their 
pulsation is easily visible and palpable; this has at times been mistaken for an 
aneurysm, the more se as there is often a systolic bruit (see Vol. I., Ch. X.). The 
pulse on the affected side may be more feeble than on the other side when the 
arm hangs down, but this is not so noticeable when the arm is elevated, while 
the hand will be cold, blueand even edematous; on occasions, gangrene of 
the finger tips has been observed ; this usually starts in the index finger and 
on the right side. In a few severe cases no pulse can be felt from about 





Fria. 137. Wasting of all the muscles of the hand due 
to the pressure of a cervical rib. 


the middle of the brachial artery downwards. This is almost always a sym- 
pathetic effect but may be due to direct pressure on the subclavian artery. 
In some instances the patient’s chief complaint is of a general clumsiness of 
the arm and hand, while in others the pain is felt mainly in the upper arm and 
shoulder. 
The other group of symptoms (of which the patient chiefly complains) are 
nervous symptoms, both sensory and motor, due to pressure on the brachial 
plexus, and are referable to the first dorsal and eighth cervical nerve roots. 
This gives rise to severe neuralgic pain, with tingling, numbness and sensations 
of coldness along the inner (ulnar) border of the arm, forearm and hand, and 
shooting up into the shoulder and neck, combined with weakness and wasting 
of the intrinsic muscles of both sides of the hand, especially noticeable in those 
of the thumb. The whole arm is cold and weak, and may have anesthetic 
patches on it, while the symptoms are made worse by carrying weights, wear- 
ing heavy clothes, or work, and are relieved by raising the arm, and by rest. 
Patients at times always sleep with their arms above their heads. In some 
_ cases it is difficult to decide whether vascular or nervous pressure is the 
chief cause of the symptoms, for the general wasting of the hand in some in- 
stances will be due to a poor blood supply, and in other instances it is quite 
likely thet gangrene of the finger tips is due to nervous influences ; it is quite 
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possible that many of the so-called vascular symptoms are due to the disturb- 
_ance of the sympathetic supply to the vessel walls or even to pressure on the 
main sympathetic supply to the limb which runs in the lower trunk of the 
plexus. The rib usually can be seen and felt as a hard swelling above the 
clavicle, while an X-ray film will show it at once. No treatment is required 
unless pressure symptoms are present, but if these are complained of the 
scalenus anticus muscle is divided or the rib may be completely removed, for 
the symptoms are usually progressive. This is best done by a straight incision 
parallel to the posterior border of the sternomastoid ; the scalenus anticus, 
subclavian artery and brachial plexus are identified and the rib exposed below 
the omohyoid muscle. The muscle is then divided and if the pressure is thereby 
relieved no further surgery is required, but occasionally the rib needs removal, 
its periosteum is then detached from it with a rougine and the rib excised 
subperiosteally, being traced up to its articulation with the spine and 
down to its junction with the first rib. By keeping within the periosteum and 
close to the bone all danger to important structures will be avoided. In some 





Fia. 138. X-ray film showing a large cervical rib on the 
right side. 


instances a simple section of the scalenus anticus muscle will relieve the 
condition. 

Cases are seen occasionally where there are symptoms similar to those of a 
cervical rib, but on X-ray examination no signs of such a rib are present. 
In this case the cause may be either that the normal first rib is unusually near 
the brachial plexus, which may be post-fixed, and producing pressure upon it, 
or that there is a strong abnormal band of fibrous tissue corresponding in 
situation and shape to a cervical rib. The treatment in this case is the division 
of the scalenus anticus muscle just above its insertion into the rib, or removal 
of either a portion of the first rib or of the fibrous band, according to circum- 
stances. Rarely a prominent transverse process of the first dorsal vertebra 
will cause similar symptoms. Syringomyelia has on occasions been mistaken 
for a cervical rib, but the type of anwsthesia (loss of pain, heat and cold) 
should distinguish this. 

Torticollis. Torticollis or wry neck is a condition in which the head assumes 
an unusual attitude, it usually being flexed towards one shoulder and also 
rotated to one or other side. Though in some cases it is due to disease or 
deformity of the vertebre, it is more commonly caused by interference with 
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the middle of the brachial artery downwards. This is almost always a sym- 
pathetic effect but may be due to direct pressure on the subclavian artery. 
In some instances the patient’s chief complaint is of a general clumsiness of 
the arm and hand, while in others the pain is felt mainly in the upper arm and 
shoulder. 

The other group of symptoms (of which the patient chiefly complains) are 
nervous symptoms, both sensory and motor, due to pressure on the brachial 
plexus, and are referable to the first dorsal and eighth cervical nerve roots. 
This gives rise to severe neuralgic pain, with tingling, numbness and sensations 
of coldness along the inner (ulnar) border of the arm, forearm and hand, and 
shooting up into the shoulder and neck, combined with weakness and wasting 
of the intrinsic muscles of both sides of the hand, especially noticeable in those 
of the thumb. The whole arm is cold and weak, and may have anmsthetic 
patches on it, while the symptoms are made worse by carrying weights, wear- 
ing heavy clothes, or work, and are relieved by raising the arm, and by rest. 
Patients at times always sleep with their arms above their heads. In some 
cases it is difficult to decide whether vascular or nervous pressure is the 
chief cause of the symptoms, for the general wasting of the hand in some in- 
stances will be due to a poor blood supply, and in other instances it is quite 
likely that gangrene of the finger tips is due to nervous influences ; it is quite 


CERVICAL RIB 389 


possible that many of the so-called vascular symptoms are due to the disturb- 
_ ance of the sympathetic supply to the vessel walls or even to pressure on the 
main sympathetic supply to the limb which runs in the lower trunk of the 
plexus. The rib usually can be seen and felt as a hard swelling above the 
clavicle, while an X-ray film will show it at once. No treatment is required 
unless pressure symptoms are present, but if these are complained of the 
scalenus anticus muscle is divided or the rib may be completely removed, for 
the symptoms are usually progressive. This is best done by a straight incision 
parallel to the posterior border of the sternomastoid ; the scalenus anticus, 
subclavian artery and brachial plexus are identified and the rib exposed below 
the omohyoid muscle. The muscle is then divided and if the pressure is thereby 
relieved no further surgery is required, but occasionally the rib needs removal, 
its periosteum is then detached from it with a rougine and the rib excised 
subperiosteally, being traced up to its articulation with the spine and 
down to its junction with the first rib. By keeping within the periosteum and 
close to the bone all danger to important structures will be avoided. In some 
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instances a simple section of the scalenus anticus muscle will relieve the 
condition. 

Cases are seen occasionally where there are symptoms similar to those of a 
cervical rib, but on X-ray examination no signs of such a rib are present. 
In this case the cause may be either that the normal first rib is unusually near 
the brachial plexus, which may be post-fixed, and producing pressure upon it, 
or that there is a strong abnormal band of fibrous tissue corresponding in 
situation and shape to a cervical rib. The treatment in this case is the division 
of the scalenus anticus muscle just above its insertion into the rib, or removal 
of either a portion of the first rib or of the fibrous band, according to circum- 
stances. Rarely a prominent transverse process of the first dorsal vertebra 
will cause similar symptoms. Syringomyelia has on occasions been mistaken 
for a cervical rib, but the type of anesthesia (loss of pain, heat and cold) 
should distinguish this. 

Torticollis. Torticollis or wry neck is 4 condition in which the head assumes 
an unusual attitude, it usually being flexed towards one shoulder and also 
rotated to one or other side. Though in some cases it is due to disease or 
deformity of the vertebra, it is more commonly caused by interference with 
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the muscular and fascial structures of the neck. There are three main varieties 
of this muscular type of torticollis—the acute or rheumatic; the chronic, and 
the spasmodic forms. In all these varieties the sternomastoid muscle is the 
muscle chiefly involved, but in old-standing cases the trapezius, splenius, 
scalene muscles and the deep fascia of the neck are also affected, with the result 
that the head is drawn down towards the shoulder on the affected side and the 
face is turned towards the opposite side, the chin being slightly tilted up into 
the air. It must be remembered that though torticollis is in many cases a 
definite disease by itself, in other cases it is merely a symptom of some other 
condition. 

Acute or Rheumatic Torticollis (Stiff Neck). This is the commonest 
form and is usually the result of exposure to damp, cold or draughts, though 
there is probably ulways an underlying rheumatic tendency in the patient’s 
constitution. Other cases appear to be definitely traumatic and to follow 





Fic. 139. Congenital torticollis. 


minor injuries of the head and neck. It is largely caused by myositis and 
fibrositis of the cervical muscles and their sheaths, the sternomastoid and 
trapezius muscles being chiefly affected and the head assuming the character- 
istic position. The condition comes on suddenly and causes great pain on 
movement of the head, while the muscles affected are rigid and acutely tender. 
In other cases this condition may be really a Reflex Torticollis, and then it is 
due to a spasm of the cervical muscles set up reflexly by some inflammatory 
lesion in a neighbouring part of the neck, such as an abscess, inflamed cervical] 
glands, carious teeth or spinal caries. The possibility of this last condition 
must always be remembered and the spine should be investigated carefully. 
If rheumatic, the condition passes off in the course of a few days, but it may 
leave a slight wasting of the muscles concerned. It is not infrequently 
mistaken for such inflammatory conditions as cellulitis or deep abscess of the 
neck, of which it is in some cases a symptom; these are, however, far more 
serious conditions (see p. 398). Treatment is general and local. Dry heat 
and gentle massage should be applied locally, and thermogene wool will be 
found beneficial. In addition to this the bowels and kidneys must be 
encouraged to act well, while aspirin and salicylates will soon relieve the pain. 
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Chronic Torticollis. This form is due to organic shortening of the sterno- 
mastoid muscle, the same process also occurring in advanced cases in the 
trapezius, the scalene muscles, the levator anguli scapule and the cervical 
fascia. There is sometimes an exostosis of the clavicle at the point of 
attachment of the sternomastoid. 

It is here that the most characteristic and severe deformity is seen, the head 
being flexed towards the shoulder on the affected side and the face rotated to 
the opposite side. The condition persists indefinitely and is quite painless, 
while if the position is corrected by manipulation it will be found that the 
whole head looks as if it was displaced towards the sound side. 

The sternal head of the affected sternomastoid always stands out as a 





’ ie. 
Sy Bea Eth a " ms 


Fia. 140. Facial hemiatrophy as a result of long- 
standing torticollis. 


prominent tight cord, while sometimes the whole muscle is prominent and 
appears to have been converted almost entirely into a mass of fibrous tissue. 
If the deformity is severe and has been present a long time, not only are all 
the other ‘cervical muscles shortened and fibrosed, but the bodies of the 
cervical vertebra may have become wedge-shaped and there may be a secon- 
dary compensatory scoliosis in the dorsal spine. The base of the skull is 
sometimes deformed also. In children an atrophy of one side of the face and 
head often occurs, the affected side being the smaller; the eye on this 
side will be lower, the cheek flattened, and the mouth dropped, these 
facial changes being possibly due to an insufficient vascular supply. The 
skin on the affected side of the neck is often thrown into folds, and though 
the patient cannot correct the deformity himself, it is possible to lessen it by 
manipulation. This condition is often described as congenital torticollis, but 
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the patients, when seen, are usually from five to ten years old, so that it is 
doubtful whether in most cases this is a true description. Probably a few 
cases are truly congenital, for it is occasionally seen in infants, and at times 
there is a family history of the condition ; in these cases it is probable that 
the condition is due to an unusual pressure on the neck of the foetus, which 
causes the sternomastoid to be deprived of its proper blood supply, with the 
result that the fibres undergo degeneration and fibrous contraction, this 
being closely analogous to the condition known as Volkmann’s Contracture. 
More commonly, however, it follows a not unusual condition known as 
congenital induration of the sternomastoid. This is a condition seen in small 
infants after a difficult birth (especially after breech presentations), and in 
them it gives rise to a tough, oval, elongated swelling of the muscle, appearing 
soon after birth, and persisting for some weeks. ~ It is sometimes known as a 
congenital sternomastoid tumour. The swelling is often a hematoma of the 
sternomastoid due possibly to laceration of its fibres during labour, or more 
probably to a temporary acute venous obstruction in the muscle during 
labour. As a result of intravascular clotting in the veins the obstruction 
becomes permanent. This swelling is at first elastic and soft, and then 
becomes harder and smaller, eventually disappearing, but months or years 
afterwards shortening of the muscle occurs and the deformity materialises, 
Accompanying this condition, other nerve injuries inflicted at birth will be 
seen sometimes. Occasionally contraction of the muscle will follow the 
formation of a gumma in its substance, but this is more commonly seen at a 

later date or in adult life. , 

The way in which the sternomastoid stands out as a tense band will serve 
to distinguish the condition of chronic torticollis from cicatricial contraction 
of the skin following burns or injuries, and from affections of the ligaments and 
bones of the cervical spine. 

Treatment. When the case is seen very early or the deformity is slight, it 
may be possible to counteract the contraction and produce a cure by manipula- 
tion, massage and exercises, but in later cases and cases which are at all 
advanced operation certainly will be necessary. The old-fashioned operation 
of subcutaneous tenotomy has now more or less dropped out of use, as in 
order to correct the deformity it is essential to divide other structures besides 
the sternomastoid, notably the cervical fascia and portions of the scalene 
muscles, and this cannot be done subcutaneously with safety. The operation 
therefore should be done by the open method, a small incision being made 
parallel to and about half an inch above the clavicle, across the sternomastoid, 
this muscle, with all tense portions of the cervical fascia and scalene muscles, 
being then divided. The position of the head is then rectified and fixation 
will be necessary in an over-corrected position. This may be done by means 
of plaster of Paris or in a simpler and better fashion by passing one leather 
strap or bandage round the head and another round the axilla of the sound 
side. By connecting these two bands by a further bandage or elastic strap, 
the head can be dragged over and rotated into the required position, which 
should be the exact reverse of the position in which it was before the operation. 
With this apparatus the tension can be released for a short period every 
day, during which time massage and exercises should be performed. After 
wearing the apparatus for some weeks it is gradually left off during the day, 
being finally worn only during the night, and then given up altogether. It 
must be remembered that when considerable osseous deformity in the cervical 
spine is present no operative treatment will correct the displacement com- 
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pletely, and after the muscles have been cut the head will in this case, though 
straight, give the appearance of having been moved bodily towards one side. 

Spasmodic Torticollis. This is a totally different condition, and is due to 
tlonic and intermittent contractions of certain muscles of the head and 
neck, whereby the head is being drawn or jerked constantly into the position 
of a torticollis. In addition to the clonic contractions there is a certain amount 
of continuous spasm also. The muscles which are usually involved are the 
sternomastoid and trapezius of one side and the rotators of the opposite side, 
so that the head is not only continually being jerked into the position of a 
wry neck, but it is also turned far over towards the opposite side and retracted, 
the shoulder on the affected side being also jerked up. There also may be 
constant nodding of the head and contraction of the facial muscles, while as 
the disease progresses it may spread to other muscle groups. The condition 
is due to some lesion in the nerve supply of the muscles concerned, probably 
in the cortex, and it is usually seen in adults of a neurasthenic type with a 
bad family history of nervous disease, alcoholism, epilepsy, etc. In some 
instances it is associated with a habit contracted by the patient in the course 
of his work, or as a result of defective vision. In early cases the movements 
vanish during sleep, but the condition invariably tends to progress, and in 
the end sleep may be interrupted and much ill-health and mental depression 
caused. In other cases inflamed glands or teeth appear to exert an influence 
upon the condition, but their removal is seldom followed by a-cure. 

The prognosis is very unfavourable. 

Treatment. This should in the first place consist of attention to the general 
hygiene and health, and all sources of infection and toxemia, such as constipa- 
tion, carious teeth, menstrual irregularities, etc., should be set right. Drugs, 
electricity and massage, and also psychoanalysis, may help. In severe cases 
a resort to operation will probably be needed, and resection of a portion of 
the spinal accessory on one side and of the posterior primary divisions of 
the upper five cervical nerves on the opposite side sometimes will effect a 
cure. It is essential to resect portions of the nerves, and not merely to cut 
them, if a permanent result is to be obtained. Division of the muscles which 
cause the spasms has in other cases given good results, while when all else 
fails operations have been performed upon the cortical centres concerned. 

Hysterical Torticollis. This must be distinguished carefully from the last 
condition. It occurs as a rule in hysterical young women and, after lasting 
for some weeks or months, disappears completely under suitable treatment 
directed at the patient’s mentality. 

Deformities of the neck resembling torticollis are caused by cicatricial 
contraction of the skin following burns, ulcers or other infections, while 
cervical caries (see p. 128) and unilateral dislocation of the spine (see p. 109) 
will closely resemble it. Scarring and contraction of the sternomastoid 
muscle is also seen as a result of gummata in its substance, and of its having 
been infiltrated with tuberculous material from neighbouring glands. 


© 


INJURIES OF THE NECK 


Contusions of the Neck are produced in many ways and have an important 
medico-legal bearing. They result from any form of blow or crush, and they 
may be produced with homicidal or suicidal intent by means of either 


throttling, strangling, garotting or hanging. Most contusions of the neck 
are not serious and cause few symptoms other than pain on moving the neck 
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or swallowing ; there, however, may be extensive extravasations of blood 
under the cervical fascia, enough to produce pressure upon the cesophagus 
or larynx. If the violence has been severe, the larynx or trachea may be 
crushed or torn and death occur rapidly from suffocation, while later edema 
of the glottis may set in. Laceration of the trachea and larynx is usually 
caused by attempted throttling or a cartwheel passing over the neck, but even 
if the larynx is only bruised and no laceration has occurred, there is always 
danger of suffocation for some hours afterwards. Should the air passages or 
cesophagus be torn, extensive surgical emphysema will result in a few hours, 
while later severe septic infection of the cellular tissue planes of the neck will 
arise. Any injury to the neck must be examined carefully with a view to the 
possibility of medico-legal questions arising later. The marks of fingers or 
nail prints may be noticeable, and this is evidence that the condition is due to 
attempted throttling, and is most unlikely to be suicidal. If due tu strangling, 
the mark of the cord can be observed encircling the neck horizontally, but in 
cases where the condition is the result of hanging the cord mark is usually 
higher at one side than the other, and always higher at the back than in front. 
Many bruises of the neck are due to a direct blow, and then the discoloration 
will be confined to the part of the neck struck. 

Fracture of the Hyoid Bone and Laryngeal Cartilages. The hyoid bone 
is usually fractured by transverse pressure, though a direct blow upon the bone 
produces this result occasionally. The condition is rarely seen, presumably 
on account of the mobility of the bone and the fact that it is largely protected 
by the lowerjaw. Thesite of the fracture is usually at the spot where the great 
cornu joins the body, and the injury is especially seen in old people in whom 
marked ossification has occurred. In elderly people the thyroid and cricoid 
cartilages are frequently calcified, and in this case these cartilages also may be 
fractured by blows or crushes. The trachea has on occasions been torn or 
separated from the larynx by similar injuries, and in all such injuries the 
displacement of the fragments may be very marked, so that there will be a 
great liability to suffocation. 

With all these injuries there is great pain on swallowing, turning the head 
or moving the tongue, and considerable swelling and discoloration ; cough 
is marked, and there will be a husky voice with pain on speaking. If the air 
passages are injured there will be considerable difficulty in breathing, either 
at once or later from cedema of the glottis, while should the mucous mem- 
brane be lacerated, hemoptysis and severe surgical emphysema will soon 
follow ; blood may pass down the trachea and give rise to an intense cough 
and a grave likelihood of pneumonia. Sometimes crepitus will be elicited, — 
while if the mucous membranes are damaged, after a few days the patient 
will complain of a nasty-tasting discharge in his mouth. 

Treatment. As in these cases there is always a grave risk of respiratory 
obstruction, either at once or after a few hours, the question of tracheotomy 
always will have to be considered. This is less likely to be necessary in 
fracture of the hyoid bone than if the larynx is damaged, and in the former 
case, if there is much displacement, the fragments may be brought into 
apposition by moulding them into place with one hand in the mouth and 
the other in the neck., Tracheotomy can be avoided sometimes by spraying 
the throat with adrenalin and injections of atropine. After this has been 
done the neck should be fixed as far as possible by means of a moulded leather 
collar or by careful strapping for three weeks. Pain and swelling may be 
eased by means of an ice-bag or other local applications. Should a 
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tracheotomy be necessary, the tube must be left in until all swelling has 
disappeared. 

Cut Throat. . A cut throat is a common and dangerous injury, the majority 
of the cases being suicidal, though homicidal wounds are frequently seen, and 
many important medico-legal questions will arise in connection with them. It 
must be remembered that a right-handed suieide is most likely to cut his throat 
from the left to the right, and such a wound, therefore, will be deeper on the 
left side and will become shallow towards the right side. Suvh a suicidal wound 
is not usually strictly horizontally across the neck, but will be found to slope 
obliquely upwards at the side at which the weapon leaves the neck. These 
conditions, of course, are reversed if the patient is left-handed. A suicide 
usually throws his head back as far as possible before he cuts his throat, and 
the carotid vessels are thus often protected by the sternomastoid muscles, 
which are drawn taut; therefore, the vessels frequently will escape injury 
in cases where the air passages are badly damaged. Instances have been 
recorded where the vertebral column has actually been damaged with the 
knife without the carotid vessels being injured. The characteristics of a 
homicidal wound are different; here the direction and depth will vary 
according to whether it is inflicted from in front or behind and which hand is 
employed. (Most homicidal cut throats are inflicted from behind.) The 
wound inflicted with murderous intent is usually more or less transverse and 
of equal depth throughout, and in this case the main vessels are frequently 
divided and the wound is usually much more severe, while any of the struc- 
tures in the neck, including even the vertebral column and spinal cord, may be 
damaged. In all such wounds the presence of the platysma under the skin 
causes the incision to gape widely, while the skin edges are liable to be inverted. 
In many cases, especially the suicidal ones, the wonnd is quite superficial, 
neither the muscles nor the air passages being damaged. In such a case the 
anterior and external jugular veins may give rise to free heemorrhage, but this 
is not likely to be serious and is easily controlled. On the other hand, if the 
great vessels of the neck are damaged, hemorrhage may be profuse and 
death rapidly ensue. Although in the majority of cut throats the wound is 
made right across the front of the throat, lateral wounds will be seen occasion- 
ally, and these are specially liable to damage the main vessels. Instances 
have been recorded where the wound has been made at the back of the neck 
and the spinal column damaged. The feature of the case which has the most 
important bearing both on treatment and prognosis is the question of whether 
the air passages are involved or not. The air passages may be opened at four 
different levels :— 

(a) Above the hyoid bone. This is rare. Should this occur the base of 
the tongue and the floor of the mouth will be involved, the hypoglossal nerve 
may be cut, and there will be hamorrhage from the lingual or facial arteries 
or any of their branches. There is also considerable risk of the epiglottis 
and the severed base of the tongue falling back over the opening of the larynx 
and leading to suffocation. If the cavity of the mouth is opened into, the 
risks of infection in the next few days will be increased greatly, as food and 
saliva will run out of the wound, while in any case there will be great difficulty 
in feeding the patient owing to the injury to the tongue. 

(b) Through the thyrohyoid membrane. This is the most common variety. 
Here the hwmorrhage again comes from the facial, lingual, or superior thyroid 
vessels and the pharynx may be opened. The main vessels of the neck will 
escape usually, but the hypoglossal nerve, the arytenoid region of the larynx, 
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the epiglottis, and the depressor muscles of the hyoid may be damaged. 
There will be considerable pain, therefore, on moving the neck or speaking, 
but respiration is not likely to be interfered with unless the base of the 
epiglottis is damaged, or unless portions of detached mucous membrane or 
blood get into the entrance of the larynx. There is much pain and difficulty 
on swallowing, and food and saliva will pass out through the wound. In this 
case also there is a great liability to a severe infection of the whole neck 
after a few days. ° 

(c) Into the larynx. These wounds are usually transverse and small, owing 
to the toughness of the laryngeal cartilages, and there is not likely to be 
serious hemorrhage unless the thyroid gland or its arteries are damaged. 
The vocal cords may be damaged, and this may lead to considerable embarrass- 
ment of respiration and marked alteration or loss of the voice, which may be 
permanent. Coughing will be marked and blood may trickle down into the 
trachea and cause asphyxia. 

(d) Into the trachea. These wounds are very serious, as the common 
carotid and inferior thyroid vessels probably will be divided and give rise to 
rapidly fatal hemorrhage. In addition, the infrahyoid muscles, the inferior 
thyroid arteries and veins, the casophagus, and the recurrent laryngeal nerves 
may be damaged and asphyxia be caused by displacement of the damaged 
part of the trachea or by blood trickling down it, whilst air may be sucked 
into the big veins. If the external wound is small, marked surgical emphy- 
sema may occur, but this is not serious. A few cases of total laryngectomy 
by suicides have been recorded. 

After the immediate danger of hemorrhage has passed important secondary 
complications may set in. Severe infection of the wound is liable te occur, 
either from outside or, still more, from the mouth, pharynx or air passages, 
and this often gives rise to a widespread cellulitis of the neck, with its 
associated dangers (see p. 398) of cedema of the glottis, secondary hemor- 
rhage, general septicemia and mediastinitis. 

The other group of complications is due to inflammation of the lungs and 
air passages, and bronchitis or bronchopneumonia are frequent. This is 
due partly to the inhalation of septic material, such as pus, food or blood clot, 
but still more to the fact that the class of patients who attempt suicide 
usually have a very low vitality, owing to worry, alcohol or privation, the 
effect of which conditions are increased by the shock of the injury. The 
difficulty in swallowing, the diminished sensibility of the larynx and trachea, 
the possible paralysis of the vocal cords and other laryngeal movements all 
will render food and discharge especially liable to be inhaled. At a later date 
after the injury an cesophageal, tracheal, or laryngeal fistula may form, 
while after the wound has healed and the scar tissue has had time to organise, 
it is not unusual to see a tracheal or laryngeal stenosis with dyspnoea and 
aphonia. A laryngeal fistula occurs usually through the thyrohyoid membrane, 
and provided there is no stenosis of the air passages above it, it may be closed 
by separating the skin and the mucous membrane at the point where they 
unite and suturing each separately. This, of course, cannot be done if stenosis 
is present. (isophageal fistule usually close spontaneously. For the treat- 
ment of laryngeal or tracheal stenosis see Chapter IX. 

Treatment. The urgent requirement is to control hemorrhage, and this 
may have to be done by digital compression or by packing the wound. As 
soon as possible a thorough examination of the wound must be made (prefer- 
ably under an anesthetic, which may have to be administered through the 
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opening in the neck), and it may be found that one or more of the carotid 
vessels will need ligaturing. The incision must be enlarged if necessary and 
the wound thoroughly cleaned out with antiseptic solutions, the most useful 
solutions for this purpose being peroxide of hydrogen to cleanse the depths, 
and ether or iodine to render the wound aseptic; care must of course be 
taken that these solutions do not run down into the trachea. All hopelessly 
damaged "portions of skin, muscle, and cartilage should be cut away and all 
bleeding points ligatured. If the air passages are not injured it will be 
sufficient to suture the muscles and skin and to introduce a small drainage tube 
for two or three days. If, however, the larynx or trachea are opened the 
question of inserting a tracheotomy tube for a few days has to be considered. 
Should the cesophagus be injured, this must be sutured and the patient 
provided with a gastrostomy wound through which he can be fed for a week 
or two; or, as an alternative to this, a tube may be passed from the mouth 
down the cesophagus to the stomach at the time of the operation and left in 
situ until the esophagus has healed firmly. If the trachea is opened it is 
wiser to insert a tracheotomy tube and suture the superficial tissues loosely 
together round the tube, but the larynx does not tolerate a tube well, so that 
if the wound is in this situation it is best to suture the opening in the larynx 
completely and put a small drain down to it. When the larynx is opened, if 
a breathing tube seems to be required, it is better to suture the laryngeal 
wound and do a high tracheotomy rather than put the tube in the larynx. If 
the air passages are opened above the larynx (thyrohyoid space or higher) 
there is usually no need to introduce any tube to breathe through, and the 
wound can be sutured in layers with drainage of the superficial tissues. It is 
important in this situation to notice whether the epiglottis is cut; if so, it 
should be accurately sutured with silk stitches ; the tongue should likewise be 
sutured if necessary. 

The treatment of any dyspncea that is present 1s important; its cause 
should be ascertained and the air passage must be cleared of blood by sucking 
it out or blowing it out with the intratracheal catheter, and till this is done 
artificial respiration may be necessary. In all cases it is wise to drain the 
tissues of the neck to prevent spreading infection and surgical emphysema, 
while it should be remembered that if in doubt a tracheotomy tube will do 
no harm. Loss of blood and shock must be dealt with by the usual methods 
(see Vol. I., Ch. IV.), while it is most important that the patient be fed well 
from the first, as the general vitality is usually very low. If, therefore, he 
is unable to take food readily the usual way, there should be no hesitation in 
feeding him with an cesophageal tube. The head must be kept in a flexed 
forward position and the patient well propped up with pillows. Suppuration 
must be expected and counter-incisions may be necessary. Constant super- 
vision is necessary to see that he does not tear off his dressings or attempt 
his life again, and this supervision is best left to the police authorities. 

Wounds of the Thoracic Duct. This duct, which usually opens into the 
junction of the left internal jugular and subclavian veins by one or more 
channels, may be opened or cut across by wounds (usually during an operation) 
at the root of the neck on the left side. It should be borne in mind specially 
when removing glands on this side of the neck. Jets of milky fluid will be 
forced out of it at each expiration, ifitiscut. If it is injured during an opera- - 
tion this may not be noticed, and then the chyle will be found running out 
into the dressings after a few hours. If there is only one duct, and that is 
cut so that all the chyle escapes, the patient will waste rapidly, and suffer from 
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intense thirst and weakness; in fact he may die, but it is more common to 
find that other channels exist, and in this case the flow of chyle will cease soon 
and the patient will not be so affected. At other times the wound will heal 
so that the chyle cannot escape, and then a painless fluctuating swelling will 
slowly form under the scar; this will disappear in time. At times the chyle 
has found its way into the pleural cavity and caused a condition of chylothorax. 

Though an attempt to suture the duct or to anastomose it afresh into a 
vein may be made, it is not likely to succeed, and should any treatment be 
required the best procedure is simply to ligature the end of the duct and 
suture the wound tightly. A collateral circulation will be set up soon by 
means of the smaller duct on the right side, and by radicals communicating 
with the hemiazygos and azygos veins. 

Subcutaneous rupture of the duct has occurred in crushes of the thorax or in 
association with a fracture of the spine, while it has been opened by the 
ulceration of a malignant growth. If the duct has been blocked by the pres- 
sure of glands or growths, the receptaculum chyli may distend and rupture 
into the peritoneum. Any form of subcutaneous rupture is ac therefore, 
to lead to chylous ascites (p. 556) or chyfothorax. 

Attempts have: been made to benefit cases of general septic peritonitis 
by ligature of the thoracic duct in the neck. It is possible that this 
procedure may hinder the infecting organisms from passing into the general 
circulation. 


INFECTIONS OF THE NECK 


Cellulitis of the Neck. Cellulitis is common in the neck, and in many ways 
is especially dangerous in this situation. It may occur in any of the cellular 
tissue planes, but the most serious form is that which occurs under the deep 
cervical fascia. Here it is usually secondary to some septic lesion in the 
mouth or throat, such as carious teeth, tonsillitis, diphtheria, or a scarlatinal 
throat, the tissue planes of the neck being involved by means of direct 
extension from an infected lymphatic gland. The infecting organisms are 
usually streptococci, and when pus is formed it tends to spread widely 
throughout the connective tissue spaces, so that in this way it will come into 
intimate contact with all the important structures in the neck, while the 
fact that it is held in under tension by the dense cervical fascia will cause it to 
track downwards into the mediastinum. In this case it gives rise to empyema, 
mediastinitis or pericarditis, while in other instances it may spread along 
the subclavian vessels into the axilla. (idema of the glottis and venous 
thrombosis leading to pyemia are often seen, and in other cases intracranial 
lesions in the form of sinus thrombosis, meningitis, or cerebral abscess will 
occur. Extensive sloughing of the muscular and cellular tissues of the neck 
may result. 

The neck rapidly becomes swollen, dusky red and brawny, while severe pain 
of a deep character is complained of, the head being bent towards the 
diseased: side and the pain increased on moving it. The swelling spreads 
rapidly, and is very tender and cedematous, while though pus may form quite 
early it is frequently impossible to obtain fluctuation, and actual pointing 
seldom is seen. Marked constitutional disturbance will be present with rigors, 
high fever, and a rapid pulse, and the patient soon may become toxic and 
exhausted. Other symptoms will arise in the neck according to which 
important structures are pressed upon. Pressure upon the air passages or 
oedema of the glottis will give rise to intense dyspnea, and frequently an 
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early tracheotomy: will be necessary ; dysphagia may be set up by involve- 
ment of the pharynx or esophagus, and irritation of important nerves will 
cause referred pain or twitching. Erosion of big vessels leading to hemor- 
rhage is not:infrequent. 

Occasionally in children a more localised form of the disease will be seen 
in the submaxillary region, giving rise to a hard, rounded, boggy and not 
very painful localised swelling without great constitutional disturbance. 
These cases may take a long time before they form pus, and may in some 
instances slowly resolve without suppuration. 

Treatment. The primary cause in the throat must be treated and sulphanil- 
amides given, while the patient’s general vitality may be assisted by the 
administration of quinine, perchloride of iron and alcohol. Locally anti- 
phlogistine or hot fomentations should be applied at first, but if, after twenty- 
four hours, the condition is still spreading, and the swelling is brawny and 
cedematous, incisions will have to be made through the deep fascia to look 
for pus. It cannot be insisted upon too strongly that it is unwise to delay 
incisions until fluctuation and obvious signs of suppuration are present, 
for by this time the patient may be desperately ill or signs of respiratory 
obstruction develop urgently from cedema of glottis. The sites of the 
ineisions are often indicated by points of maximum tenderness or brawni- 
ness, while the pus often will be found very deep down in the midst of a 
mass of matted tissues, and this may render the operation by no means a 
simple one. It is safest to make these incisions by Hilton’s method of opening 
the skin with the knife and exploring the deeper tissues with a blunt instru- 
ment. In severe cases the use of antistreptococcal serum is advisable, while 
complications will have to be treated as they arise. More than one incision, 
often made on subsequent days, very likely will be necessary, while drainage 
must be thorough, but it is better in the neighbourhood of big vessels to avoid 
tubes and use strips of rubber tissue. It is not unusual to find no actual pus, 
but merely seropurulent fluid. If secondary hemorrhage occurs it may be 
necessary to ligate one of the main vessels, while in many cases the presence of 
urgent dyspnoea will demand a tracheotomy before anything else is done. 
Such cases are usually dangerous cases to anesthetise, and a very small 
amount of anesthetic should be given. 

Ludwig’s Angina. <A special form of the above condition occurs in the 
neighbourhood of the submaxillary salivary gland and under the chin. The 
infection in this case probably starts from some focus in the mouth, though it 
may be due to a spread of infection from a lymphatic gland, or, in other cases, 
from the middle ear. This gives rise to a swelling ih the submaxillary region, 
which rapidly spreads forwards under the chin and into the floor of the mouth, 
pushing the tongue up and even protruding it from the mouth. (idema of 
the glottis frequently occurs, and often will need a tracheotomy. After being 
present a few days the condition may localise down to form a sublingual 
abscess. The treatment is the same as that of cellulitis elsewhere in the 
neck. 

Actinomycosis occurs more commonly in the neck than elsewhere m the 
body, and in most cases spreads thither from the lower jaw (see p. 178). It 
gives rise to a dense, wooden, hard, slowly spreading swelling, which sooner 
or later breaks down to form multiple sinuses in the discharge from which 
the characteristic sulphur granules and filaments of the ray fungus may be 
found. The condition is painless and exceedingly chronic. For a further 
description and treatment see Ch. VI., Vol. I. 
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Boils and Carbuncles are frequently seen on the back of the neck where 
the thick coarse skin is rubbed by the collar (see Vol. I., Ch. IX.). 

Cervical Lymphatic Glands.’ The diseases of these glands are fully described ‘ 
in Vol. I., Ch. XI. p 


¥ 
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A variety of cysts are met with in the neck, some of which are due to abnor- 
malities in development, and are therefore only seen in the neck, while others, 
which may be called acquired cysts of the neck, are similar to those seen in 
many other parts of the body. The first group, those which are due to 
abnormalities of development, may be regarded as congenital cysts, and most 
of these arise in connection with various tubes, clefts, or ducts, which should 
normally disappear; they, therefore, may be classed broadly in the two 
groups of tubulo-dermoids (branchial and thyroglossal cysts) and sequestra- 
tion-dermoids. 

Branchial Cysts. These are due to the distension with fluid of an un- 
obliterated portion of one of the branchial clefts and they are, therefore, 
closely allied to branchial fistule (see p. 386). They are more common in 
females and usually are noticed at about eighteen years of age and arise*in 
connection with the third cleft, when they lie near and appear in front of the 
anterior border of the sternomastoid between it and the thyroid cartilage or 
the hyoid bone, to which structure they may be attached. When large they 
will extend beneath the sternomastoid muscle. A less common type has its 
origin in the second cleft, in which case it appears just below the mastoid 
process, and the cyst may then be attached either to this portion of bone or 
to the styloid process, and this latter type of cyst may project inwards under 
the floor of the mouth. Most of these cysts are lined with a squamous epithe- 
lium, but occasionally one will be encountered which is deeper in the neck 
and nearer to the pharynx, and it then may be lined with a columnar or 
even ciliated epithelium. Rarely this type are connected with the pharynx 
and these can be inflated by the patient if the nose is held during a forced 
expiration (aerocele). Those near the skin contain a pultaceous semi-fiuid 
yellowish matter, usually rich in cholestrin, while the deeper ones are found 
to contain a clear mucoid fluid. If they burst spontaneously they will 
give rise to a branchial fistula (see p. 386). Though essentially congenital, 
they are usually noticed for the first time in adolescence between the ages of 
twelve and twenty-five, and give rise to spherical fluctuating swellings which 
are painless, grow slowly and do not appear to be attached to the skin or 
deeper structures. On palpation it is found that the cysts contain no solid 
tissue in their walls and are lax, and the patient sometimes may state that they 
have been caused by an injury. If this is so, it may be that the injury causes 
the secretion into the pre-existing cleft to commence. Those near the lower 
half of the sternomastoid are usually oval, with their long axis pointing. 
upwards, and if allowed to remain they will grow slowly to a great size. 
Occasionally such cysts communicate with the pharynx when they can be 
blown up by the patient in forced expiration with the mouth shut and the 
nose closed with the fingers. Their treatment consists in complete removal 
when convenient, and this is usually easily done, as they are not adherent to 
surrounding structures, unless they have been inflamed. It is wiser not to 
allow them to go on growing too long, as there is some evidence that a 
peculiar form of carcinoma may arise in branchial cysts or fistuls (see p. 408). 
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Thyroglossal Cysts. The thyroglossal duct of His is a diverticulum growing 
out of the pharynx in early intrauterine life and passing down the neck 
behind the hyoid bone and in front of the larynx to give rise to the isthmus 
of the thyroid gland and to the pyramidal lobe of that gland, the upper opening 
of this duct being marked by the foramen cecum of the tongue. This duct 
normally should disappear completely, but if any part of it remains unoblite- 
rated it may become distended with secretion and give rise to a thyroglossal 
cyst. Such a cyst arising in the upper part of the duct will be situated in or 
under the tongue, where it constitutes a tubulo-dermoid. 

If, however, the cyst arises from the lower part of the duct it gives rise to a 
small, spherical, translucent fluctuating swelling in the middle line of the neck 
or slightly to the left of it, not attached to the skin, and just above or below 
the hyoid bone to which it is adherent. Such a cyst does not as a rule appear 
until after the age of five, and is quite painless and very slowly increases in 
size. These are specially liable to attacks of inflammation and suppuration, and 
should one suppurate or burst spontaneously it will give rise to a thyroglossal 
fistula (see p. 387). At any point down the course of this duct small accessory 
thyroid growths may occur ; these are usually seen at the back of the tongue. 
They are quite innocent in character, and unless causing trouble are best left 
alone. 

Treatment. A cyst of this kind had better be excised before it bursts. It 
may be a tedious and difficult operation, but complete removal is essential, as 
otherwise a sinus will result (see p. 387). Even after the most carefully per- 
formed operation recurrence is not infrequent. Division of the hyoid bone 
may render success more likely. 

Dermoid Cysts. Ordinary skin dermoids (sequestration-dermoids) are 
occasionally seen in the midline of the neck. They are small cystic swellings 
not attached to the skin or to the deeper structures, painless, and appearing 
in children. Bigger ones are sometimes seen beneath the tongue. They are 
easily removed. 

Cystic Hygroma. This condition, otherwise known as a cystic lymphan- 
gioma or hydrocele of the neck, is usually seen in children under the age 
of ten. It also occurs in the axilla, subscapular region and groin. It is 
usually congenital, though it is often not noticed for some years and consists 
of a large multilocular cyst containing lymph and due to dilatation of lym- 
phatic spaces, which are cut off from the general lymphatic circulation and 
surrounded by cedematous fibrous tissue. It sends tails and prolongations in 
between various muscles, and may extend deeply into the tissues, even into 
the mediastinum, but it is not in the strict sense adherent either to the skin 
or to the deeper structures. Clinically it appears as a large, lobulated, soft, 
painless, flaccid or flabby cystic swelling, usually at the root of the neck, 
which causes no symptoms unless it is big enough to produce pressure upon 
important structures. The tissues above it may be in a condition of lym- 
phatic cedema and the skin over it be bluish or neviform, while the swelling 
will be translucent on transillumination. The cyst not infrequently contains 
in its walls a certain amount of solid lymphoid tissue, and is particularly 
liable to recurrent attacks of acute inflammation accompanied by heat, pain, 
swelling, redness and fever, after each of which attacks this solid tissue may 
increase in amount, while the cystic portion may diminish in size, and even 
ultimately be cured. When in this condition it will resemble an abscess 
closely, but it does not need incising. 

Treatment. If possible these swellings should be removed by dissection, 
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though this may well prove a most difficult operation. The results of radium 
and X-ray therapy are on the whole disappointing. 

Sebaceous Cysts occur in the neck as elsewhere. 

Serous Cysts. These are unilocular lymph-containing cysts, which are 
seen in the lower part of the neck. They are really minor degrees of the 
condition known as cystic hygroma (see above). 

Blood Cysts. These are occasionally found in the neck and are due usually 
either to a cavernous angioma or a diverticulum of a large vein, in which case 
they are compressible, have an impulse on coughing and presenta venous thrill. 
In some instances they are caused by a hemorrhage occurring into a pre- 
existing branchial cyst or cystic adenoma of the thyroid. If causing 
symptoms they should be excised, due precautions being taken to control 
the hemorrhage. 

Enlarged Subhyoid Bursa. The small bursa which is found between the 
back of the hyoid bone and the thyrohyoid membrane may become enlarged 
and distended with fluid, and this will give rise to a small, tense, oval, painless 
fluid swelling, lying across the midline of the neck immediately below the 
hyoid bone and upon the thyrohyoid membrane. It will not be attached to the 
skin, but will be loosely incorporated with the lower part of the hyoid bone. 
This swelling will move up and down on deglutition, and if troublesome should 
be excised. Such a bursa will resemble closely a thyroglossal cyst. It, how- 
ever, may be distinguished by the facts that it occurs at a later age and has its 
long axis across the neck instead of vertically, while on microscopic section 
the bursa is lined with endothelium and the thyroglossal cyst with epithelium. 

Other cysts, which are occasionally met with in the neck, may arise in 
connection with the salivary glands (see p. 214), or the thyroid gland (see 
p. 416), or they may be hydatid cysts or malignant cysts due to degeneration 
of malignant growths either in lymphatic glands or in branchial clefts. 

The differential diagnosis of these various cysts is important. It must be 
remembered that thyroglossal cysts, cysts connected with the thyroid gland, 
and subhyoid burse move up and down on deglutition, whereas the other 
cysts do not, while in some cases cold abscesses will resemble closely these 
conditions. Such a cold abscess usually arises either from tuberculous peri- 
chondritis of one of the laryngeal cartilages, in which case it is attached to the 
larynx and moves on deglutition, or from the breaking down of a lymphatic 
gland, in which case swallowing does not cause it to move up and down; but 
a cold abscess usually has a shorter history, attachment to and reddening of 
the skin over it, and in its wall can be felt portions of solid tissue, which are 
remnants of the gland from which it arose. The true congenital cysts are 
usually roughly spherical in outline, while cold abscesses may be flattened or 
irregular in shape. 

An Aerocele is a very rare air-containing cyst, formed by projection of the 
sacculus of the larynx, or of the tracheal mucous membrane between two rings. 
It is reducible on pressure, resonant, and has an impulse on coughing. Players 
of wind instruments and Mussulman criers occasionally suffer from it (see 


also p. 400). 
A Pneumatocele is a hernia of the lung apex into the root of the neck 


(see p. 436). 
SOLID TUMOURS OF THE NECK 


The great majority of solid tumours of the neck are either due to diseases of 
the lymphatic glands (Vol. I., Ch. XI.) or of the thyroid gland (see p. 409). 
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If such a tumour appears to consist of several different rounded masses 
fused together it is almost certainly a collection of enlarged glands. 

Simple Growths. The ordinary lipomata are common in the neck and 
shoulder, and in these situations they occasionally alter their position and 
move downwards in the course of years, sliding down under the skin from 
the action of gravity, while at the back of the neck and under the skin a 
special form of this tumour, known as diffuse lipomatosis, is seen. This 
occurs in persons of a chronic alcohvlic type; the condition slowly increases 
in size and ultimately may spread right round the neck; the ordinary double 
chin may be regarded as a mild form of this diagase. The fat in these 
diffused lipomata is not encapsulated, and their removal is therefore not 
easy, nor is it often required, as the condition is symptomless and can be 
controlled by reduction of the diet and alcohol consumption. Localised 
lipomata should be removed in the ordinary way (see Vol. I., Ch. VIII.). 

Rare innocent tumours in the neck are fibromata, arising in the periosteum 
of the vertebrse, and osteomata or chondromata of the bones of the spine, while 
occasionally mixed tumours (myzxochondro-endotheliomata) are seen similar to 
those which arise in the salivary glands, but which appear to arise inde- 
pendently of these glands in other parts of the neck, possibly in the remains of 
branchial clefts. The majority of these mixed tumours will be found in the 
parotid or submaxillary glands (see p. 217). 

Malignant Growths. Many malignant growths will be seen in the neck, the 
diagnosis in most cases being obvious on account of their size, rate of growth, 
hardness, intimate attachment to the surrounding structures, deep tissues 
and skin, and also from the pain which they cause. In many cases the skin 
over these growths will be red and in- 
jected, or the mass may even be fungating, 
while in other instances portions of the 
tumour will be fluctuating owing to the 
growth breaking down. The majority 
of these tumours are masses of Carcino- 
matous ,Glands (see Vol. I., Ch. XI.), 
secondary to primary growths (squamous 
epitheliomata), in the mouth, tongue, lips, 
pharynx, oesophagus, larynx, nose, or ear, 
and before any other diagnosis is enter- 
tained search must be made for these 
primary growths; secondary lymphosar- 
comatous glands, the primary being in 
the tonsil, are sometimes met with. It 
must not be forgotten that occasionally 
a carcinoma of the stomach will give rise 
to a mass of secondary glands at the root 
of the neck on the left side (glands of 
Virchow), the malignant cells having 
possibly reached that situation by pass- 
ing up the thoracic duct. Sooner or 
later most of these masses of malignant 
glands will ulcerate through the skin, and as they not infrequently involve 
large vessels, secondary hemorrhage is common. 

Branchial Carcinoma. This is a rare form of primary carcinoma of the 


neck, and is a squamous epithelioma which is thought to arise in connec- 
16—2 





Fia. 141. Caseous tuberculous glands. 
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tion with one of the branchial clefts, usually the second. Before such 
a diagnosis can be made we must be assured that no primary growth, to 
which the tumour in the neck is secondary, is present. Many authorities 
have denied the existence of such a primary branchial carcinoma, ex- 
plaining the presence of the epitheliomatous swelling in the neck as being 
secondary to either a primary focus which cannot be detected, or to a small 
primary epithelioma in the area of lymphatic drainage, which has undergone 
spontaneous disappearance and cure, leaving the secondary glands behind. 
There is, however, little doubt that such a primary branchial carcinoma does 
exist, though it is very usttommon ; it is more often seen in men than women 
at middle age, and gives rise to a hard, fixed tumour of rapid growth, deeply 
placed under the sternomastoid near the hyoid bone and soon infiltrating 
the submaxillary region. The surface of the swelling is usually much 





Fie. 142, Lymphosarcoma of the neck in a man of thirty-seven. 


smoother than the knobbly, bossy mass produced by the fusion of malignant 
lymphatic glands. Some patients will state that a small swelling has been 
present at this spot for many years (possibly a branchial cyst), and that 
recently it has increased in size rapidly. It causes considerable pain and 
may attain an enormous size, but even when very large it does not seem to 
affect the general‘health. Lymphatic glands in the immediate neighbourhood 
will become secondarily involved, but there seems to be no tendency to form 
metastases elsewhere in the body. 

Epithelioma of the Neck. Epithelioma of the skin of the neck is rarely 
seen, but occurs occasionally in paraffin and coal tar workers as the result 
of irritation, while at other times it may supervene upon the scars of an 
old lupus or a burn. For its characteristics and treatment see Vol. I., 
Ch. IX. 

Lymphosarcoma. This is not infrequent in the neck and arises either in 
the lymphatic glands or else in the tonsil. It may be distinguished sometimes 
from other malignant tumours by its very rapid growth and spread, its 
comparative softness, its occurrence in younger patients, and the fact that it 
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rapidly involves many different groups of glands in the neck. For a full 
description see Vol. I., Ch. XI. . 

Other forms of sarcoma and fibrosarcoma of a more slowly growing 
type occasionally arise in the fascial and fibrous structures of the neck, while 
endotheliomata and peritheliomata (see Vol. I., Ch. VII.) also occur here. 

Treatment. In many cases the treatment of a malignant tumour of the 
neck will depend very largely upon the condition of the primary growth which 
has given rise toit. The presence of a mass of secondary glands in association 
with a primary carcinoma in the mouth or throat always renders the prognosis 
very much worse, and if the secondary glands are at all big and fixed, the 
condition had better be regarded as inoperable, though X-ray or radium 
therapy often leads to temporary improvement and gives corresponding relief 
to the patient. In the case of primary malignant tumours of the neck it will 
be found also that a great many of them are inoperable when first seen, 
though they may disappear or become removable after radium or X-ray 
treatment. If the tumour is large, if the skin over it is ulcerated, or if it is 
immovably fixed to the deeper structures, it will not be possible usually to 
remove it, while many other cases which appear to be fairly freely movable 
nevertheless will be found to be incapable of complete removal when the 
attempt is made. Attachment to or infiltration of surrounding muscles need 
not necessarily prevent removal, nor need involvement of the internal jugular 
vein, of the vagus, or of the cervical sympathetic cord, as these structures can 
be sectioned without any special risk. Involvement of the internal or common 
carotid arteries, on the other hand, may well be regarded as rendering the 
growth inoperable, as ligature of these vessels is liable to be followed by 
cerebral softening or hemiplegia. 

Branchial carcinomata are often less adherent and more easily removed 
than other malignant growths, while lymphosarcoma, on the contrary, is 
particularly rapid in its infiltration, and seldom is operable. Radium has 
been extensively used in these malignant growths in the neck, and while 
it does not appear to benefit the hard carcinomata to any great extent, many 
cases of lymphosarcoma are much reduced in size and even disappear (probably 
only temporarily). Possibly some cases of lymphosarcoma are benefited by 
lead treatment. 

The treatment of epithelioma of the skin of the neck consists in radium 
therapy or in its free removal together with a block dissection of all the 
glands on that side of the neck (see p. 208). Inasmuch as lymph-gland cells 
are more sensitive to X-rays than the implanted malignant cells, X-ray and 
radium therapy, though they cause temporary disappearance of the meta- 
static masses, leave islets of undestroyed malignant cells among the scar tissue, 
and these tend to recur rapidly and infiltrate extensively the fibrous tissue 
devoid of lymphatic cells. 

Tumours of the Carotid Body. The carotid body normally lies at the 
junction of the internal and external carotid arteries, and is probably derived 
from the column of cells which ultimately develops into the sympathetic 
ganglia. It gives rise to two varieties of tumours :— 

(1) Simple, highly vascular, slow-growing growths, which are microscopically 
peritheliomata (see Vol. I., Ch. VIII). 

(2) Very malignant growths, which are known as Potato tumours from 
their peculiar greyish translucent appearance on section. Microscopically 
these latter growths consist of a cellalar fibrous stroma, which is not very 
vascular and contains irregular endothelial-lined alveoli, with occasional single 
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nucleated giant cells in them. Such a tumour is often intimately attached to 
all three carotid arteries, while the internal and external vessels wrap round 
it-and indent it, so as to give it a waist, and its rate of growth varies consider- 
ably ; sooner or later it will implicate the sternomastoid, the jugular vein, 
the vagus, or the sympathetic. It gives rise to a large, lobulated, ovoid 
swelling, stony hard, and under the upper third of the sternomastoid, which 
is painless and does not involve the skin. The swelling will move com- 
paratively freely across the neck, but does not move freely up and down 
the neck, on account of its attachment to the vessels. Transmitted pulsa- 
tion often will be present, but no true expansile impulse. A differential 
diagnosis is often very difficult, for the condition closely resembles any other 
malignant growth in the neck. Metastases do not occur for a long time. 

Treatment. The only possible treatment is complete excision ; this will 
be found usually to be a most difficult operation, even when the growth 
appears to be movable, as the main vessels and nerves are very likely to be 
involved. The surgeon, therefore, must be prepared to resect portions of any 
of the carotid vessels, the jugular vein, or the vagus, and there will be a 
considerable risk of cerebral complications following this. 


THE THYMUS GLAND 


This gland originates as an outgrowth from the third and fourth branchial 
clefts and lies chiefly within the thorax, but may project upwards into the 
neck for a certain distance. It has no known function, has a well-marked 
capsule and begins to diminish in size after the second year, and by the time 
puberty is reached it should have entirely disappeared. It not infrequently 
happens, however, that this involution of the thymus gland does not take 
place, while it may even increase in size, and in this case it will be liable 
to produce pressure upon any of the important structures entering the 
upper aperture of the thorax. This hyperplasia of the gland is often accom- 
panied by a hyperplasia of the spleen and all the lymphatic tissue in the body, 
and gives rise to a condition known as Status Lymphaticus, which in children 
appears to give rise to sudden death on small provocation, especially under an 
anesthetic. Such a child has often a peculiar appearance, being flabby and 
pasty-faced, with dark rings round his eyes. 

Sometimes definite pressure is produced by the gland upon the trachea, and 
this will give rise to paroxysmal and progressive dyspnoea and stridor, with 
retraction of the chest, but no movement of the larynx. Attacks usually 
occur in a child at irregular intervals, and it will be noticed that it is only 
expiration that is troublesome, as during expiration the thymus gland is 
pushed up into the suprasternal notch, where it may be felt as a soft swelling, 
while during inspiration it is sucked down again into the mediastinum and 
the trachea is thus relieved from pressure. Thus the child’s cry may be very 
muffled, and the attacks will be accompanied by distension of the cervical 
veins. The condition may be distinguished from laryngismus stridulus, 
for in this latter disease there is inspiratory dyspnea, the larynx is drawn 
down, and the child can cry lustily with a peculiar note. When urgent this 
dyspnoea may need a tracheotomy, an especially long tracheotomy tube being 
used which will pass right down the trachea behind the sternum ; in order to 
prevent recurrence an incision should be made down to the suprasternal notch 
and the gland brought up into the neck by dragging on its capsule. This 
capsule is then incised and the gland can be completely removed if desired. 

The thymus is also found to be enlarged in exophthalmic goitre, Hodgkin’s 
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disease, and in leukemia. Cysts occasionally occur in it, due to the degenera- 
tion of Hassal’s corpuscles, and they may suppurate and cause an abscess 
which points above the suprasternal notch. Dermoid cysts and sarcomata 
have been seen in the gland ; they give rise to dyspnoea, engorgement of the 
neck, fulness above the sternum and dulness to percussion over the bone. 
An X-ray film will demonstrate them, and occasionally they can be removed. 


DISEASES OF THE THYROID GLAND 


Surgical Anatomy. This gland consists of three main portions, two lateral 
lobes, one at each side of the trachea, and an isthmus which joins these two lobes and 
runs across in front of the second, third and fourth tracheal rings. The so-called 
pyramidal lobe is occasionally present and runs up from the left side of the isthmus, 
while in certain enlarged conditions of the gland (especially Graves’ disease) various 
outlying and retrolaryngeal lobules will be found. The gland lies underneath the 
sternohyoid and sternothyroid muscles and is closely connected to the larynx and 
trachea by the pretracheal layer of the cervical fascia, which surrounds it, the 
isthmus especially being densely adherent to the front of the trachea over a small 
area. It is contained in a thin capsule of its own, as well as the cervical fascia, and 
is supplied with blood by the superior and inferior thyroid arteries and frequently 
by the thyroidea ima vessel which runs up to the isthmus. A free anastomosis 
occurs between the vessels supplying the isthmus and those lying within the trachea. 
Both inside and outside its capsule are numerous large veins, which run into the 
internal jugular and left innominate vessels, while behind it and between the larynx 
and cesuphagus are the recurrent laryngeal nerves, which break up into a number of 
filaments just before they pass into the larynx and are there closely associated with the 
inferior thyroid artery. This nerve appears to be particularly sensitive, and a minor 
injury, such as touching it, or mild degrees of squeezing or stretching, which would 
have no effect on most nerves in the body, are quite sufficient to put it and especially 
its abductor fibres out of action for a prolonged period. The lymphatics of the gland 
run into the deep cervical and anterior mediastinal glands. The thyroid gland varies 
greatly in size from time to time, and such conditions as pregnancy, menstruation or 
puberty frequently give rise to an increase in size. As it enlarges it pushes the carotid 
vessels outwards, while the jugular veins come to lie rather in front of its lateral 
borders ; when much enlarged its upper poles almost will reach the base of the skull. 

Accessory thyroids are not uncommon and are usually closely attached to one 
of the lobes. They, however, may occur independently anywhere on the line of the 
thyroglossal duct and are not infrequently seen at the base of the tongue, near the 
foramen csecum, or between the tongue and the hyoid bone. 


Acute Thyroiditis. The thyroid gland is highly vascular and is very rarely 
involved by ordinary inflammatory processes, tuberculous or syphilitic 
disease in it being practically unknown. Acute inflammation is occasionally 
seen in a gland which is either normal or already enlarged, and is due to 
infection by ordinary pyogenic organisms which reach it either through an 
infected wound in the neck or else from some local infection close by, such 
as an abscess, cellulitis, or impacted cesophageal foreign body; while at 
times it may result from an infection brought by the blood stream during 
an acute infective disease, such as rheumatism, scarlet fever, typhoid, 
influenza, malaria or septicemia The old-fashioned practice of injecting 
irritants into thyroid cysts often gave rise to this disease. Suppuration nearly 
always occurs. Either one lobe or the whole gland may be involved and the 
gland becomes acutely painful and tender, enlarged and hot; the skin will 
be red and the veins over it dilated. Dyspnoea and dysphagia, headache and 
vertigo may be caused, while the temperature will be very high and the pulse 
rapid, the general reaction usually being most severe. When pus forms in 
addition, there will be rigors, edema and fluctuation, while if the infection 
spreads outside the capsule grave cellulitis of the neck will follow (see p. 395.) 
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Treatment. In the early stages the application of leeches or an ice-bag are 
beneficial, and should be accompanied by general treatment in the form of 
diet, purging and rest in bed. If this does not relieve the condition in forty- 
eight hours, or in any case as soon as pus forms, it should be let out with free 
incisions and hot fomentations applied. 

Chronic Fibrous Thyroiditis (Reidel’s Disease) is a condition in which the 
gland becomes converted into densely hard fibrous tissue, which may 
surround and compress the trachea, causing much stridor. The gland is 
tough, hard, and larger than usual, the condition usually being seen in women 
over forty. Signs of myxcedema are usually present. From its age incidence 
and hardness this condition is naturally frequently mistaken for carcinoma. 
X-rays afford considerable relief, while if stridor is marked the isthmus should 
be exposed and divided to release the trachea. Hemithyroidectomy is often 
necessary. 


GOITRE 


The expression “ goitre ” may be applied to any non-inflammatory enlarge- 
ment of the thyroid gland, and we have to consider several different types of 
goitre. The thyroid being an important ductless gland, its diseases have to 
be considered with reference to their general effect on the metabolism of the 
body as well as their local phenomena in the neck, and it is found that total 
absence or failure of function in the gland producesthe condition of myxosdema 
in adults, with an accumulation of mucin in the body, and an cedematous 
condition of the face and extremities. The pulse is slow, the skin is rough and 
dry, the hair falls out, the voice is lowered, croaking and harsh, and the patient 
is dull, melancholic and constipated with a subnormal temperature, while 
she looks pale, fat and bloated. A similar condition occurring in children 
leads to one form of dwarfism known as cretinism. Here the thyroid gland 
is small and fibrous and the child is dwarfed and idiotic, the development 
both of mind and body being greatly delayed; the hands are stunted and 
spade-like, the body fat, there being marked hard, fatty pads in the supra- 
clavicular regions, the epiphyseal unions are delayed, and the bones often 
unduly brittle. In both these conditions the administration of thyroid 
extract will produce great improvement. 

The secretion of the thyroid gland is poured into the veins and distributed 
over the body, and an excessive formation of normal or possibly abnormal 
thyroid secretion is the cause of Graves’ disease, while there is no doubt that 
the thyroid has an important influence on nearly all the other ductless glands 
in the body, in particular the pituitary, and upon the growth of the bones. 

When the thyroid is abnormally active, a condition of hyperplasia occurs 
in the gland, and it becomes unusually vascular and forms an increased amount 
of colloid, the alveoli becoming distended into large spaces lined by the 
flattened epithelial cells. This is the change seen in parenchymatous goitres 
(see p. 410), while in that form of goitre known as exophthalmic goitre a 
much more advanced change will occur (see p. 416). The probability is that 
two substances are secreted by the gland, one of which is passed directly into 
the circulating blood and one is stored in the vesicles as colloid and passed 
into the blood stream as required. The quantity of colloid in the gland 
therefore represents # store or balance, but this gives no indication of its rate 
of transference into the blood stream. 

The ultimate result of these changes in the gland may be either a return 
to a more or less normal state, or else an intense fibrosis which causes atrophy 
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of the gland tissue with loss of function and myxcedematous symptoms. 
An approximate measure of the activity of the thyroid gland and its in- 
fluence upon bodily metabolism may be obtained by estimating what is 
known as the basal metabolic reaction ; this is obtained by chemical examina- 
tion of the expired air ; if the figure is unduly high, it denotes hyperactivity, 
and if low, hypoactivity, of the gland. 

Thyroid Enlargements. An enlargement of the thyroid may be (i) diffuse 
and involve the whole gland or (ii) be localesed to one part of it. In the case of 
a diffuse enlargement the swelling roughly resembles the horse-shoe shape of 
the normal gland, the two lobes and isthmus being distinguishable, although 
one lobe, usually the right, will be enlarged more than the other ; the localised 
enlargements may consist of one or more isolated round swellings in the 
substance of the gland, or occasionally take the form of an enlargement of 
one lobe only. If the isthmus is unduly enlarged the normal shape of the 
gland will largely disappear. All thyroid swellings are intimately attached 
to the larynx and trachea, and therefore will move up and down on deglutition, 
there being only two exceptions to this very important diagnostic feature :— 

1. Malignant goitres, which have become adherent to surrounding structures 
and so cannot move (see p. 422). 

2. Retrosternal goitres, which have become firmly impacted in the upper 
opening of the thorax (see p. 412). 

If a goitre is too heavy for the elevators of the larynx to lift it, during 
deglutition it will be tilted forwards instead of rising up in the neck. 

In all forms of goitre there may be a certain degree of anemia, while 
pressure on surrounding important structures or displacement of them often 
will be seen. The structures liable to be compressed or displaced are the 
trachea and larynx, the main vessels, the recurrent laryngeal nerves and the 
cesophagus. Compression is naturally. more likely to occur with diffuse 
enlargements, and displacement with localised enlargements. Any mode- 
rately large goitre will displace and compress the trachea, flattening it from 
side to side (scabbard trachea), and pushing it away from the midline, 
while in time atrophy of the tracheal cartilages will be produced by the 
pressure, and this may cause severe stridor and dyspnoea. In the case, 
however, of a retrosternal goitre the 
trachea will be flattened from front to 
back. Involvement of the recurrent 
laryngeal nerve, which leads to hoarse- 
ness, aphonia and occasional attacks 
of dyspnoea and cough, is very rarely 
seen except in malignant cases. The 
cesophagus is rarely involved, except 
by malignant or very large goitres, and 
this will cause dysphagia, while it is 
most unusual to see pressure upon 
the main veins and arteries of the 
neck (which may produce cerebral 
symptoms), except in association with 
malignant disease, When the trachea 
is severely compressed or its cartilages 
are softened, alteration in position | pee Rance 
of the patient may produce sudden yg 143, Large parenchymatous goitre 
attacks of respiratory distress, while in a lady of fifty-five. 
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in all these cases there will be catarrh and engorgement of the tracheal 
mucous membrane, which leads to excessive secretion of mucus, much 
cough, and not infrequently to bronchitis and emphysema. 

Very vascular goitres often will pulsate, while in the case of those which 
have large engorged veins running over them, a hand laid gently on the neck 
will perceive a marked venous thrill, and a loud bruit will be heard. This is 
especially common in Graves’ disease. 

Enlargements of the thyroid gland may be associated either with hypo- 
thyroidism or hyperthyroidism. 

It must be remembered that the fact that a swelling in the neck moves up 
and down on deglutition i8 not conclusive evidence that it originates in the 
thyroid, as affections of the laryngeal cartilages and inflamed lymphatic 
glands which have become secondarily adherent to the larynx also will have 
this motion. 

Parenchymatous Goitre (Bronchocele, Derbyshire Neck). The so-called 
simple non-toxic parenchymatous goitre occurs all over the world, but is 
particularly common in certain districts, some of which are hilly and others are 
not. In this country it is seen especially in Derbyshire, Gloucestershire, the 
Eastern counties, Oxfordshire, Devonshire and parts of Scotland; Switzerland, 
the Great Lakes of America, Serbia, the north of India and Egypt are districts 
where it is also common. It is more common in women than in men, and 
usually commences before the age of thirty-five. There appears to be little 
doubt that its cause is conveyed in the drinking water in the district in which 
the patient lives, though whether it is an undetected infection or a chemical 
constituent possibly associated with a limestone formation has not been 
proved. Goitrous patients apparently are able to infect a water supply and 
thus give the disease to other people, and in a district where the condition 
is common, children are liable to be cretins, though there is no evidence that 
the condition is transmitted through a family, and if the goitrous parents 
move to a non-goitrous district they 
will produce healthy children. If 
drinking water is boiled it appears 
to lose its power of producing the 
disease, while certain localities are 
known in which there are two dis- 
tinct sources of water supply and 
where patients who drink from one 
supply become goitrous, whereas 
those who imbibe the other supply 
donot. The disease has often dis- 
appeared from a_ neighbourhood 
where it was rife, after the water 
supply has been changed. McCar- 
rison has suggested that the drink- 
ing water possibly contains some 
infecting organism which in the 
intestinal canal of man produces 
a peculiar toxemia, which in its 
turn causes the disease. He has 
found that water capable of pro- 
ducing the disease does not do so 
Fro. 144, Large parenchymatous goitre. if filtered, but that material ex- 
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tracted from the water by the filter will produce the disease, while the 
disease can be prevented or improved by means of intestinal antiseptics. 
No organisms have ever been grown from the goitre itself, nor has any 
definite causative organism been cultured from the feces, but toxins derived 
from the faces of goitrous patients will cause the disease in animals. There 
may be other contributory causes, such as lack of fresh air and the influence 
of other ductless glands, while it is not improbable in some cases that the 
thyroid gland enlarges because, for some reason or other, it finds it more 
difficult to extract iodine from the blood than it should do in order to form 
the thyroid secretion, and in this case its enlargement may be looked upon 
as a compensatory hypertrophy in response to having to perform an increased 
amount of work. 

Morbid Anatomy. Both the secreting and connective tissue elements 
of the gland are enlarged in a parenchymatous goitre and the change is diffusely 
spread throughout the whole organ, though in many cases one or other part 
of it will be chiefly involved. Occasionally outlying accessory lobes constitute 
the bulk of the swelling, which will then be of a most unusual and irregular 
shape. It is not uncommon to find large cystic dilated spaces filled with 
yellow colloid material, and when these changes are pronounced and lead to 
large cysts, the condition is known as a Cystic goitre, and it often then will 
attain a particularly big size. In other cases the fibrous connective tissues 
of the gland are chiefly affected and the whole gland becomes fibrosed (Fibrous 
goitre). If this process becomes unusually marked, the secreting elements 
may disappear altogether as the result of their strangulation by the fibrous 
tissues and the gland will then cease to function and myxosdema will result. 
The vascularity of such goitres varies enormously, many of them being tough 
and fibrous while others are soft and pulsating, and may vary in size with 
changes in the blood pressure. Calcification, leading to the formation of 
stony masses (Thyroid stone), is not uncommon in old-standing goitres. 

Clinical Features. Parenchymatous goitres do not produce any marked 
toxic symptoms (see p. 416), and the patient’s 
only complaint is, as a rule, either of the dis- 
figurement caused by the swelling or of pressure 
effects on the surrounding structures. Any mild 
toxemia which may be present only consists of 
slight nervousness, tremor, and a little elevation 
of pulse rate, there being no changes in the eye 
or the heart. The swelling moves freely up 
and down on deglutition and can be pushed to 
and fro across the neck. It is not adherent to 
surrounding structures, and is usually soft and 
smooth, with its edges gradually slipping away 
into the surrounding tissues and without any 
definite rounded border. If multiple large 
cysts are present in it, it will be knobbly, 
bossy and irregular. The effects of pressure 
are usually confined to the trachea and the 
patient will complain first of shortness of 
breath, and later of both inspiratory and 
expiratory stridor. Before such stridor is 
noticed it may be brought into being some- yg 145, Puberty goitre in 
times by gently squeezing the goitre, while a girl of fifteen. 
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the patient will often find that it is worse at night when lying down and that 
he sometimes wakes up with a sudden start and feeling of distress. There 
is no aphonia as a rule, as it is very unusual for a simple goitre to involye 
the recurrent laryngeal nerve, nor will dysphagia be likely unless the swelling 
is very big. Giddiness and fulness in the head, with syncopal attacks, are 
sometimes complained of. 

There is usually no change in the basal metabolic reaction in a parenchymatous 
goitre, any slight alteration being, as a rule, a reduction in the reaction 
figure. 

Sudden and rapid increase in the size of the gland with a marked aggrava- 
tion of symptoms, sufficient occasionally to produce fatal dyspnea, sometimes 
occurs, and these effects are due to a hemorrhage either into the substance of 
the gland or into one of the cysts which it contains. 

Occasionally after persisting for many years a parenchymatous goitre will 
develop the symptoms of malignant disease or of Graves’ disease. 

There are certain special forms of parenchymatous goitre ; the fibrous and 
cystic type we have already mentioned. In addition there are :— 

Puberty goitre, which is seen in patients between the ages of ten and fifteen, 
usually girls. It comes on rapidly and gives rise to a large, soft, uniform 
swelling, encircling the whole of the neck, causing great disfigurement, but 
usually with no other symptoms, except possibly a small amount of stridor. 
This hardly can be regarded as a pathological condition, as microscopically it 
consists of perfectly normal thyroid tissue, and it must be regarded as an 
excessive hypertrophy in some way connected with the physiological changes 
of puberty. Similar thyroid enlargements may occur around the menopause 
or during pregnancy ; their treatment should be medical. 

Retrosternal goitre, which is occasionally seen. These are usually paren- 
chymatous, but may be adenomatous (see p. 414), and in this case either 
the whole or part of the swelling runs down behind the sternum into the 
thorax. In some instances there is a very large rounded mass entirely within 
the thorax, and nothing abnormal can be felt in the neck. In other cases, 
on swallowing or violent coughing, the tumour will be forced up into the 
neck and become palpable; this latter variety is known as a “ plunging 
goitre.” Such a goitre causes excessive pressure on the trachea and marked 
dyspnoea and stridor, which often come on in paroxysmal attacks, and are 
associated with much bronchitis and emphysema. There will be engorge- 
ment of the veins of the neck with lateral displacement of the trachea, 
dulness over the upper half of the sternum and the signs of a tumour in 
the upper part of the mediastinum. The tumour can be demonstrated easily 
in an X-ray film, as a deep rounded shadow, lying in the midline behind the 
upper half of the sternum. It can be seen on the screen to move up and 
down on swallowing, and is the only form of intrathoracic tumour which 
does this. 

Treatment. In most cases of parenchymatous goitre the treatment should 
be medical in the first instance. It is wise for the patient to leave the 
neighbourhood if he lives in a goitrous district, and, if possible, he should 
drink only distilled water, his general health being put as far as possible in the 
best condition. It will be found often that if he is supplied with iodine in the 
form of tincture of iodine, Lugol’s iodine or potassium iodide by the mouth, 
or with dried thyroid extract, the goitre will diminish largely in size, while in 
other cases inunction with iodide of mercury ointment and exposure to sun- 
light have proved beneficial. Potassium iodide may be given in doses of 5 
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grains three times a day or Lugol’s iodine to start with and gradually in- 
creased, while the initial dose of thyroid extract should be grs. i. b.d.; this 
can be incteased, but careful watch must be kept on the pulse rate in case 
signs of hyperthyroidism should develop. In some cases administration of 
extract of the anterior lobe of the pituitary combined with iodine gives good 
results, and this is particularly so in puberty goitre. 

Operation will be indicated in cases where the goitre is very large, where it 
increases in size in spite of medical treatment, where it appears to be giving rise 
to toxemia and signs of hyperthyroidism, and where it is definitely producing 
pressure upon the air passages or other structures, and it is important that 
this should be performed before the tumour has become very big. The least 
suspicion of the goitre becoming malignant is a strong reason for excising it. 
We must remember in performing a thyroidectomy that care must be taken 
to leave sufficient of the gland behind to prevent the patient from becoming. 
myxcedematous, and though in the case of a highly toxic gland quite a small 
portion of gland tissue may suffice, this is not true in the case of the ordinary 
parenchymatous swelling. Thus in this latter condition the operation will 
consist usually in a hemithyroidectomy, one lobe of the gland being removed, 
preferably the bigger one. It is, however, important to see that sufficient 
gland tissue is removed to prevent any chance of further pressure on the 
trachea, and it will be found that after the operation the remaining portion 
of the gland will move over and partially take the place of that part removed. 
Much discussion has arisen with regard to the best form of anssthesia to use 
for this operation. Though the operation can be done quite easily under 
infiltration with a local ansesthetic, there seems to be no need for this in the 
case of non-toxic goitres. Local infiltration of the cervical plexus with 
novocaine is another method that may be employed, but in most instances 
the intratracheal administration of ether will be found the most satisfactory 
method. This will remove any danger of dyspnoea or suffocation should the 
trachea be unduly pressed upon during the operation, and though ordinary 
open ether is often quite safe, it will give the surgeon a sense of security if 
there is a catheter in the trachea. 

In the case of a retrosternal goitre the treatment always consists in its 
removal. This may be a difficult operation, as the goitre has to be brought 
up through the superior aperture of the thorax, and in this case we regard an 
intratracheal anssthetic as essential. In some cases if the retrosternal 
goitre is a large one, it will be necessary to split the sternum and separate the 
two halves. At times disarticulating the inner end of the clavicle will make 
the procedure easier. 

For the description of the operation of thyroidectomy see p. 425. 

X-rays should never be used for parenchymatous goitre, as they are very 
likely to cause myxcedema. 

The attacks of sudden and urgent dyspnoea to which patients with goitre 
are occasionally liable may require instant operative treatment for their relief. 
In this case an incision through the skin and muscles, which divides the 
isthmus, may relieve the pressure, but if this fails a tracheotomy with the 
introduction of a long tube down the trachea will be required. 

Acute hyperthyroidism following operation (see p. 421) does not often 
occur in these simple goitres, while tetany, though theoretically it might 
follow if there is interference with the purathyroids, is practically unknown 
after thyroid operations properly performed. 

A puberty goitre very rarely requires surgical treatment and nearly always 
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will disappear with potassium iodide or thyroid extract. Thyroidectomy 
should never be considered here unless medical treatment has definitely 
failed or stridor is present. 

Adenoma of the Thyroid. In this form of goitre enlargement of the gland is 
due to the formation within it of one or more encapsuled adenomata or 
varying size, analogous to those which occur in the prostate or breast. The 
rest of the gland tissue is at times normal, but in some cases also presents a 
considerable amount of parenchymatous hyperplasia, and some authorities 
regard the adenomata as degenerated hyperplastic areas; this is borne out 
by the facts that encapsulation is often imperfect and degenerative changes 
are frequently met with. These adenomata are always solid to commence 
with, and may remain so throughout their course, but they often show a 
marked tendency to undergo cystic degeneration, and in this case part of the 
adenoma becomes a round cyst containing clear yellowish fluid. Not infre- 
‘quently there is old dark blood in the cyst, while small nodular intracystic 





Fic. 146. Adenoma of the isthmus of the thyroid. 


outgrowths may be found growing from its walls. Thus an adenoma of the 
thyroid may give rise to another form of cystic goitre (see p. 416), and it should 
be remembered that no swellings in the thyroid are cystic in the first place, 
but that any cysts which are found are formed as the result of degeneration 
in a pre-existing goitre. Two varieties of adenoma occur in the gland :— 

1. The foetal (true) adenoma. These are solid, and consist of small alveoli 
containing no colloid and closely packed together, similar in structure to 
embryonic thyroid tissue. They probably arise in islets of this embryonic 
thyroid tissue between the alveoli, and they may be stirred into growth by 
the same causes which produce parenchymatous goitre. This form usually 
occurs in young patients, and is solitary, small and vascular, shows no ten- 
dency to undergo cystic change, is completely encapsuled, and sometimes 
appears to recur slowly after removal, though it is in no sense malignant. 

2. The common type of adenoma, which resembles ordinary adult thyroid 
tissue, contains colloid and exhibits a marked tendency to degeneration. 
This type is frequently multiple and seldom completely encapsuled from the 


surrounding gland. 
Adenomata may occur anywhere in the substance of the gland and are 
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frequently seen in the isthmus. The gland becomes enlarged, but not 
uniformly so ; it is uneven, and the separate rounded swellings caused by the 
adenomata can be distinguished and sometimes may be felt to move about 
within the gland substance, but it is often very difficult in these swellings to 
say whether fluctuation is present or net. Such an adenoma will continue 
to grow in size slowly but steadily, and in time it will become very large and 
may produce marked displacement of, or pressure upon, the trachea. 

Adenomata have been recorded at times in the remains of a lingual thyroid, 
and have then given rise to rounded painless swellings at the back of the 
tongue, sometimes causing difficulty in deglutition and respiration. 

It will be found that adenomata of the thyroid are not infrequently 
accompanied by a mild degree of toxic symptoms (hyperthyroidism). This 
will be shown by nervousness, tremor, a slightly rapid pulse, and occasional 
attacks of palpitation. In more advanced cases these toxic symptoms become 





Fia. 147. Section of an adenoma of the Fic. 148. Parenchymatous goitre with an 
thyroid undergoing early cystic change. adenoma in its isthmus, which had been 
present for twenty years. 


more marked, eye and heart changes occur and the condition becomes one of 
secondary Graves’ disease (see p. 419). This type of secondary Graves’ dis- 
ease, due to an adenoma, is especially liable to develop auricular fibrillation. 

It is uncertain whether this toxemia is produced by the adenoma or by the 
gland tissue round it. Although by definition a new growth has no function 
it must be remembered that tumours of the other ductless glands do appear to 
have an active function, as is seen in the pituitary, prostate, suprarenal, etc. 

When a diffuse parenchymatous enlargement is present as well as one or 
more adenomata, this will often conceal or partly conceal the adenoma. If 
in a case of this kind medical treatment is given, the parenchymatous swelling 
may decrease in size and the adenoma become more noticeable ; the patient 
then may say that the medicine is making the swelling larger. 

At times sudden severe hemorrhages may occur into the substance of 
adenomata or adenomatous cysts without any very obvious cause. Severe 
pain and rapid swelling of the tumour will be caused at times sufficient to give 
rise to intense stridor, and need urgent operation for its relief. If this is 
necessary it is best to remove the adenoma then and there if possible. 

There is little doubt that adenomata of the thyroid may become malignant 
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and that quite a large number of cases of carcinoma of the thyroid arise in 
pre-existing adenomata. 

Treatment. The treatment of adenoma of the thyroid is essentially surgical, 
as no drug or other medical treatment will retard the increase of what is 
essentially an innocent new growth, and as it will continue to increase slowly 
but indefinitely, it is better to remove it when it is small. This is all the more 
important if stridor or hyperthyroidism is present. In some cases, where 
the whole of one lobe is occupied by one or more adenomata, a formal hemi- 
thyroidectomy is the wisest course, while in others, where there is a single 
tumour, it sometimes may be shelled out of the surrounding gland by 
blunt dissection ; but as this is liable to lead to a considerable amount of 
hemorrhage it usually will be found wiser, if a hemithyroidectomy does not 
seem suitable, to perform the operation known as resection-enucleation, in 
which the adenoma with a small portion of thyroid tissue on each side of it 
is deliberately resected out of the gland, any vessels tied, and the cavity in 
the gland sutured together (see p. 425). 

In the past cystic tumours have been tapped and irritants, such as iodine, 
injected into them, but this is not to be recommended, for it may lead to acute 
thyroiditis, and later to recurrence. 

Cystic Goitre. As mentioned above (see pp. 411, 414), this condition 
essentially arises as a degeneration in a pre-existing adenomatous or 
parenchymatous goitre. The cysts may be single or multiple and are lined 
by an epithelium, which may be either cuboidal or squamous. The contents 
usually are a thick grumous fluid, and as hemorrhage ‘is by no means 
uncommon into the cyst this fluid will often be bloodstained. Sudden 
hemorrhages may occur into them and cause rapid increase and urgent 
dyspnoea, while such a cyst often later undergoes secondary changes, and 
portions of its walls may become cartilaginous, osseous, calcareous, or even 
malignant. The treatment always consists in removal. 

Exophthalmic Goitre (Toxic Goitre, Graves’ Disease, Basedow’s Disease). 
This is a form of enlargement of the 
thyroid which differs from any of the 
preceding in that it is always ac- 
companied by marked toxic symp- 
toms and general constitutional 
effects—almost certainly due to 
the occurrence of changes in the 
thyroid gland, which cause the 
body to be flooded by an excessive 
amount of thyroid secretion, either 
normal or more probably abnor- 
mal. Enlargement of the thyroid 
may be small or moderate, and it is 
not often very big, but on palpa- 
| tion it is tough, hard and friable, 
_ acai P while the thin borders of the normal 

4 ne ' ee 8! gland, which appear to pass off 
Ba hn wn Sasa wh : : ; , 
insensibly into the surrounding 
Fria. 149. praia acdet a right lobe of tissues, are changed and become 
i aa thick and rounded, so that the 
gland stands out as a firm, rounded collar across the front of the neck. 
Such a gland has large dilated veins running over it, and is itself extremely 
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Fia.150. (a) A section of the thyroid in parenchymatous goitre show- 
ing slight fibrosis. (B) Section of a colloid goitre showing the 
marked increase in the colloid present and the flattening of the 


alveolar walls. 
vascular, while microscopically it is more solid than usual, the alveoli are 
small, more closely packed together than in the normal gland, and contain 
no colloid. Their epithelium has undergone a proliferation, and the alveolar 
wall is infolded and appears to project into and block the lumen of the 
alveolus in a way rather resembling 4 papilliferous outgrowth, while the 
nature of the epithelium usually will be found to have changed from cuboidal 


to columnar. The interalveolar connective and fibrous tissue is much 
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more vascular than usual and is infiltrated with round inflammatory cells, 
the gland tlrus becoming condensed into a solid mass of vascular tissue with 
small and few alveoliand no colloid. The whole picture is, therefore, one of 
intense secretory activity, the colloid being poured into the blood stream 
as fast as it is formed and not stored up at all, and it does not in the least 
resemble the parenchymatous goitre, with its soft honeycomb appearance. 
In severe cases the thymus gland and spleen will be found to be markedly 
enlarged, while blood changes often will be present, consisting of marked 
ansmia with a leukopenia and a lymphocytosis. Some authorities regard the 
disease as possibly being due to overaction of the thyroid, to compensate for 
lack of some other endocrine secretion, with the result that the patient suffers 





Fic. 151. Exophthalmic goitre x 100. Note the absence of colloid, 
hypertrophy of the epithelium, and lymphorrhager (4). 


from a more. or less acute thyroid toxemia. This would account for some 
cases of recurrence after apparently successful treatment. 

The disease is much more common in women than men, and the patients 
are usually of fair complexion and between the ages of twenty-five and fifty. 
It is rare in children, but has been seen from the age of four up, therefore no age 
can be-said to be exempt. The patients are often of a neurotic disposition, 
overwork, worry and prolonged mental strain being apparently the predis- 
posing causes in some instances. At other times cases will be seen which have 
come on rapidly within a few days after a severe fright or shock. School 
teachers seem to be particularly liable to the disease. Any of the symptoms 
may be the first to appear, but in most instances palpitation, shortness of 
breath and tiredness are the first complaints. The thyroid swells and gives 
rise to a uniform, firm, rounded swelling, the right lobe being almost invariably 
larger then the left ; it occasionally pulsates and, owing to the enlarged veins 
over it, a venous thrill often will be felt and a loud continuous hum (bruit de 
diable) be heard. The eyes become prominent and the eyeballs stick forward. 

Occasionally this is so marked that the eyes cannot be closed, and the con- 
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- Junctive and lids become cedematous, while corneal ulceration may set in; 
in other cases a white ring of sclerotic always can be seen between the cornea 
and the lid. In milder cases this white ring will appear only as the patient 
transfers his gaze from something above his head to something below it, the 
upper lid seeming to lag behind as the eyeball moves (Von Graefe’s sign). In 
very early cases the first eye sign to be noticed is a peculiar shininess of the 
cornea, which gives rise to a glinting look in the eye, and it sometimes will be 
found that the palpebral fissure is enlarged, the pupils dilated, and the patient 
stares without winking frequently. The cause of the exophthalmos is not 
known for certain; it may be caused by stimulation of the sympathetic 
fibres to the eye, but is sometimes undoubtedly due to excessive fat deposit 
in the orbit, while another theory to account for it is that it is caused by 
spasmodic contraction of the muscle of Miiller at the back of the orbit. Both 
eyes usually are equally prominent, but cases are occasionally seen in which 
only one eye sticks out ; this is not necessarily on the same side as the largest 
lobe of the thyroid. It is an interesting biological fact that the thyroid plays 
a very important part in the metamorphosis of such animals as the tadpole 
and certain amphibians, and that giving them doses of thyroid or removing 
their thyroid glands produces great alterations in the rate and method of 
metamorphosis. During metamorphosis and under the influence of thyroid 
feeding, exophthalmos becomes very marked in most of them, as in the case 
of the tadpole, which becomes very exophthalmic while changing into a frog. 

A fine tremor of the hands and other parts is present, and the patient is 
exceedingly nervy and jumpy, often unable to keep still, and starting at any 
sudden sound. The skin is moist and warm and sleeplessness much com- 
plained of, the patient often waking with starts and bad dreams. The pulse 
is always rapid and soft, and on the least exertion may become extremely 
so, its rate varying from 90 to 180 to the minute or more, and this rapid and 
turbulent action of the heart, with the continuous palpitation it causes, is 
one of the ‘most distressing symptoms. The basal metabolic reaction is 
always considerably raised, and in advanced cases diarrhoea and vomiting, 
loss of weight, acetonuria, mental delirium, and pallor, followed by a patchy, 
muddy discoloration of the skin, will set in. The heart is always enlarged 
(from dilatation) from the commencement, and in advanced cases this may 
become extreme, the apex beat being far out in the axilla. In the end 
myocarditis, with fibrillation and cardiac failure, often sets in, and this is 
the most common cause of death. Such patients are often slightly febrile ; 
they are much upset by hot weather and do not feel cold. They have a 
peculiarly low resistance to infections of any kind, such as sepsis or pneumonia. 
Spontaneous cure very rarely occurs, and the majority of untreated cases 
will die either within a few months or years from cardiac failure, diabetes or 
intercurrent infections, or else remain permanent invalids with the most 
precarious hold on life. The prognosis is therefore poor and the disease 
must be regarded as a most serious one. There are several common complica- 
tions which may almost be regarded as symptoms in severe cases. (1) Fibril- 
lation. (2) Glycosuria. (3) Mental derangement. (4) Gross emaciation. 
(5) Localised myxcedema seen in the form of puffy swellings, especially on the 
anterolateral part of the legs above the ankles. (6) Pruritus. (7) Mucinous 
degeneration of the skin, and in children (8) Sexual precocity. 

Excess of thyroid secretion causes loss of calcium from the tissues and thus 
severe osteoporosis may be seen in Graves’ disease. . . 

Primary and Secondary Graves’ Disease. Primary Graves’ disease is the 
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name given to that variety in which the glandular enlargement and the toxio 
manifestations appear together so that the gland may be regarded as “ toxin- 
producing ”’ from the first, whereas in secondary Graves’ disease there has 
been an enlargement of the thyroid, either parenchymatous or adenomatous, . 
and usually the latter, for many years without toxemia ; the toxic symptoms 
gradually appearing after some time. The secondary form is not usually very 
severe, all the very bad cases being primary ones. It is quite possible that the 
primary disease is due to an abnormal thyroid secretion and the secondary form 
to an excess of normal secretion. Secondary Graves’ disease is. frequently ac- 
companied by auricular fibrillation. Even if this latter complication is present, 
most cases of secondary Graves’ disease do remarkably well after operation. 

Treatment. Medical treatment is usually first adopted and should be tried 
for some months. This consists in absolute rest in bed, no excitements, and 
the administration of such .drugs as iodine, Lugol’s solution, strontium 
bromide, quinine hydrobromide, and arsenic, while the ductless gland secre- 
tions may prove beneficial. X-rays, very occasionally, and the external appli- 
cation of radium more frequently, will prove beneficial, though should an 
operation later prove necessary these two methods of treatment will render it 
more difficult. In many cases none of these methods will prove of avail, and 
after they have been tried for a few months, if the patient is not improving, 
recourse should be had to surgery before her general condition becomes too 
bad. This is usually followed by excellent results, though the operation is not 
devoid of risk in some very severe cases. Rapidity of pulse rate and cardiac 
dilation are not in themselves contra-indications to operation ; but evidence 
that marked heart failure is occurring, as shown by cedema, etc., or the pre- 
sence of marked mental instability, renders operation inadvisable. Fibrilla- 
tion is not necessarily a bar to operation : in fact such cases usually do remark- 
ably well, especially those due to secondary Graves’ disease, where the 
fibrillation sometimes disappears within three days of the operation. 

The operation of choice in most cases is a thyroidectomy, performed on the 
usual lines (see p. 423), but in the case of Graves’ disease a hemithyroidectomy 
will never be sufficient, and it is necessary to remove as much as possible, 
usually one lobe, the isthmus, and a portion (from a half to seven-eighths) of 
the opposite lobe. It is important that those portions removed should be 
removed completely, and no little outlying projections of gland tissue left 
behind, as these may later give rise to a recurrence of symptoms if not 
removed. In this disease outlying lobules and retrolaryngeal projections of 
gland tissue are specially common, and must be looked for. The exophthalmic 
gland is particularly vascular, and usually very adherent, while the fact that 
it is hard and friable renders the operation very much more difficult than in 
the case of a simple goitre. 

Some surgeons have advocated in bad cases that no attempt should be 
made to remove a portion of the gland, but that two or three of the main 
thyroid arteries should be ligatured. This operation is, however, rarely 
practised nowadays in this country, for its results are unsatisfactory ; for if 
the patient is so bad that it is the only operation feasible, it is not effective 
enough to be in the least likely to do any good. It may occasionally be useful 
in very elderly cases with delirium at night or other mental changes. The 
older procedure of section of the cervical sympathetic for this disease need be 
mentioned only to be condemned. 

The question of which angsthetic should be used in these operations on 
exophthalmic goitres is a vexed one, and the risk and mortality of the opera- 
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tion probably largely depends upon the anwsthetic employed. Chloroform in 
these cases is most dangerous, and we do not regard intratracheal ether as 
suitable, on account of the manipulation of the neck which it entails, while in 
this condition there is very seldom any stridor. In the mild cases gas and 
oxygen or a minimal amount of open ether assisted by an injection of morphia 
is usually quite safe, while avertin or paraldehyde in the rectum, followed 
by gas and oxygen, are very satisfactory. There is little doubt that in more 
severe cases no inhalation anesthetic should be employed, and, in these bad 
cases, the operation is best done under local anmsthesia, either by direct 
infiltration of the neck or by blocking the cervical plexus. This is greatly 
assisted by the administration of avertin, or better rectal paraldehyde 
first. During the operation the gland must be handled as gently as possible, 
and at the end drainage for forty-eight hours should be employed, both 
these measures being adopted in order that as little thyroid secretion as 
possible should be forced out of the gland into the blood stream. Most cases 
will be benefited by a fortnight’s course of Lugol’s solution by the mouth 
(Mx b. d.), and for a few days before operation this should be increased to 
Ni xv t.d.s, The beneficial effect of this seems to wear off within a fortnight, 
but it has become almost a routine preliminary. Iodine treatment 
produces a rapid change in the microscopical appearance of the gland which 
corresponds with the clinical improvement. Involution occurs and the 
microscopic section comes more to resemble the normal gland in appearance. 
In other words, iodine treatment “ spoils the section.”’ 

Severe cases of the disease are liable to an unusual complication immediately 
after the operation, though this is very seldom seen now. It is known as 
acute hyperthyroidism. It comes on within two or three hours of the 
operation and causes a rapidly increasing pulse rate, the pulse rising to over 
200 and becoming flickering and irregular. The temperature rises to 103° or 
104°, the patient shows air hunger and becomes restless, delirious, or even 
maniacal, flinging herself about and being quite uncontrollable. The face is 
flushed and red and sweating profuse. The breath and urine are full of acetone, 
and in most cases where this condition sets in death from exhaustion occurs 
within forty-eight hours. The only treatment likely to prove of avail should 
this set in is to take out the stitches and wash the wound out with saline, keep 
the patient as quiet as possible by means of bromides and {morphia, and 
provide her with plenty of fluids and with bicarbonate of soda by means of 
intravenous infusions. Large doses of Lugol’s solution, 4vi or so, in saline, 
should be given by the rectum, or intravenously. 

If it is noticed at the time of operation that one or more of the parathyroids 
have been removed by mistake, they can be replaced with some thyroid 
tissue round them and grafted into one of the muscles of the neck. A 
parathyroid graft may be performed at a later date if tetany sets in, though 
this is a very rare complication. 

Usually after the operation improvement slowly occurs, but the patient 
must be kept quiet for at least four or six months, and is not likely to 
be completely recovered till the end of this period. All the signs and 
symptoms will improve, but the exophthalmos will be benefited least of all ; 
the symptoms as a rule are more completely relieved than the physical 
signs. 

There is some evidence that the toxemia of this condition reaches its 
greatest height from six months to one year after the onset of the disease. 
Other things being equal, operation is better not performed during this 
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period. In all severe cases there should be a preliminary rest in bed for six to 
eight weeks before the operation is undertaken and it is best not performed in 
hot weather. In very severe cases it is not always possible to remove as much 
gland tissue as one would wish to at the operation, and if this is so, it may 
be necessary to remove a further portion at a second operation later on. 

Recurrent Hyperthyroidiem. At times, some months or years after 
thyroidectomy a recurrence of symptoms is noticed. This may be due to an 
insufficient amount of gland having been removed, or if this is clearly not so, 
to some focal infection, worry, overwork, eto. If there still seems to be an 
excess of thyroid tissue in the neck, further removal should be undertaken. 
When, in spite of further operation even involving complete removal of all 
thyroid tissue, symptoms of hyperthyroidism still appear to be present, 
removal of one adrenal body has been performed with relief of symptoms, 

Occasionally exophthalmos persists after operation and may even become 
more severe so that ultimately edema of the conjunctiva and ulceration 
of the cornea set in and even total loss of sight may be threatened. When 
this is so relief may be obtained by orbital decompression. This is. best done 
by elevating a frontal bone flap, lifting up the dura and frontal lobe and then 
removing the whole of the orbital roof. 

Malignant Disease of the Thyroid. This gland is rot an uncommon seat of 
malignant disease, and it is a particularly unfavourable situation for this to 
occur, as the gland capsule is rapidly penetrated and the trachea and 
surrounding structures soon implicated. The diagnosis is often difficult and 
the operative removal may be hazardous. Three varieties of malignant 
disease are seen in the thyroid :— 

(1) Carcinoma. This condition usually develops in glands which are 
already the seat of parenchymatous 
enlargement, or of an old-standing 
adenoma. The growth is com- 
monly of the spheroidal-celled 
type, and occasionally seems to 
have an alveolar aspect, the cells 
surrounding a_ definite lumen. 
They are sometimes divided into 
the two groups of scirrhous and 
papilliferous growths. The malig- 
nancy varies greatly with the 
amount of fibrous tissue present, 
some cases being highly malignant 
and soon extending into and 
ulcerating through the trachea. 
Metastases occur rapidly and early, 
the bones frequently being ex- 
tensively involved. It sometimes 
happens that a secondary bone 
deposit is so big and prominent 
that it is the only thing noticed, and the existence of an enlarged thyroid 
may be overlooked ; such bone deposits are often pulsating and have been 
mistaken for aneurysms. 

(2) The so-called malignant adenoma. In this condition the thyroid gland 
itself may be enlarged hardly at all, while if it is increased in size its structure 
microscopically cannot be distinguished from normal thyroid tissue. The 
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Fra. 152. Carcinoma of the thyroid. 
This case was inoperable. 
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local signs and symptoms are therefore negligible, but secondary deposits of 
growth also resembling normal thyroid tissue, and consisting of alveoli 
containing colloid substance, will rapidly occur all over the body, especially 
in the bones. In this case also the primary condition of the thyroid is 
exceedingly likely to be overlooked. 

(3) Sarcoma. This is much less common than carcinoma and is usually 
of the small, round-celled type, occasionally spindle-celled. Clinically it 
resembles a soft carcinoma, but grows more rapidly and is more likely to be 
limited to one lobe of the gland. 

None of these forms of malignant disease exhibits any marked tendency to 
involve the neighbouring lymphatic glands. 

Malignant disease of the thyroid usually occurs in patients of either sex 
over forty, and though at times it is highly malignant, a few cases are seen 
(usually in rather younger patients) in which this feature is not marked and 
growth is comparatively slow. 

Clinically a malignant thyroid gives rise to a stony hard, knobbly thyroid 
swelling, which grows rapidly and soon becomes fixed to surrounding struc- 
tures, so that it will not move either across the neck or up and down on 
deglutition. The condition often supervenes upon a pre-existing parenchy-. 
matous goitre which has been present for some years, and when in a middle- 
aged patient a parenchymatous goitre suddenly starts to grow rapidly and 
becomes very hard in one part it is highly suspicious; in other cases the 
condition has started in a pre-existing cyst, which has suddenly got much 
bigger. Pressure effects come on early, the recurrent laryngeal nerves being 
soon involved (first the left one and then the right one as a rule), so that 
the vocal cords become paralysed and the voice hoarse. The trachea also is 
soon pressed upon, so that severe stridor is caused, while in other cases it 
will be found that the growth rapidly ulcerates through into the lumen of 
the trachea ; and it must not be forgotten that such a growth at times will 
be firmly adherent to and even ulcerating into the trachea, and yet may move 
quite freely up and down and to and fro across the neck, carrying the trachea 
with it. Early involvement of the trachea may be shown sometimes in an 
X-ray film, as the outlines of the tracheal rings will be involved. 

If it has ulcerated through into the trachea, however, there will be abundant 
bloodstained sputum and the trachea will be rapidly obstructed; thus 
stridor may be caused either by pressure from without, or in other cases by 
the ulcerating mass within the trachea. An important diagnostic point is 
that the tumour rapidly ceases to resemble the thyroid gland in shape, 
becoming more or less spherical and being covered by engorged and dilated 
veins. Inthe advanced stages the condition is most distressing, stridor is in- 
tense, and paroxysms of coughing are violent and frequent, while death usually 
occurs from suffocation, either sudden or prolonged. Occasionally broncho- 
pneumonia or secondary hemorrhage may terminate life before suffocation sets 
in. Some cases of malignant disease of the thyroid are accompanied by signs 
of myxcedema (see p. 408), and it has been observed sometimes that in such 
a case, when secondary deposits have occurred in the bones, the myxcedemic 
symptoms have disappeared. A few cases of malignant disease of the thyroid 
have been described with well-marked symptoms of Graves’ disease. 

It must be remembered that chronic thyroiditis (see p. 408) will resemble 
malignant disease closely ; the former condition, however, gives mse to a 
hard, uniform enlargement of the gland which is not nodular or adherent to 
the surrounding structures, and only grows very slowly. ! 
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Treatment. This consists in complete removal of the half or the whole 
thyroid gland if possible, but it must be admitted that the majority of cases 
are inoperable when first seen. If attempted, it will be a difficult and 
dangerous operation, which may entail resection of a portion of the trachea 
or of any of the large vessels or nerves of the neck. It, of course, will be 
necessary to feed the patient upon thyroid extract after the operation for the 
remainder of his days. Occasionally in the case of a sarcoma which is confined 
to one lobe of the gland a hemithyroidectomy may appear to be sufficient. 

In other cases, where removal is impossible, urgent operative measures 
may be necessary to prevent suffocation. Tracheotomy will prove difficult 
and dangerous, as the trachea will be buried under or pushed aside by large 
masses of growth, and it may be difficult to expose it; often it will be best 
rapidly to remove the central portion of the growth and thus expose the 
trachea, which then may be opened and a tube passed down it long enough 
to reach beyond the point where the obstruction occurs. This will produce 
a wonderful and immediate relief to the patient for a short time, but it will 
not be long before death from pneumonia or secondary hemorrhage occurs. 

Radium appears to have immediate, but unfortunately only temporary, 
effect on these thyroid growths. 

In the case of malignant thyroid tumours where it is impossible to remove all 
the tumour it is probably best to remove as much of it as possible and then to 
give a course of treatment by means of deep X-rays. By this means some 
patients have survived a long time. 

Acute Goitre. This is a very rare condition in which in young subjects 
a very rapid enlargement of the thyroid occurs and produces intense pressure 
upon the trachea, with urgent stridor. It is usually fatal unless relieved by 
hemithyroidectomy as soon as possible, the operation sometimes being one 
of great urgency. 

Thyroidectomy in Cardiac Disease. Recently in angina pectoris, and still 
more in cases of congestive cardiac failure with failing compensation, com- 
plete thyroidectomy has been practised with a view to diminishing meta- 
bolism. This has caused considerable improvement in the patient’s cardiac 
symptoms and general condition (see p. 461). 


~~ 


Diseases of the Parathyroid Bodies 


The parathyroid bodies, four or more in number, lie just external to the capsule 
of the thyroid gland at the points where the inferior and superior thyroid arteries 
pierce it to enter the gland. In appearance they are small yellowish masses, usually 
about the size of a lentil and difficult to see. 

Hyperparathyroidism. Recently, diseases of the parathyroid gland have 
come into prominence, for it has been shown that excess of parathyroid 
secretion causes loss of calcium from the bones and an excess of calcium in the 
blood. This is of importance, especially with regard to generalised fibrocystic 
disease of bone (osteitis fibrosa of Von Recklinghausen). This disease is 
described in Vol. 1., Ch. XVIII, and is a progressive disease affecting multiple 

- bones, causing softening, cyst formation, and at times benign giant-celled 
tumours, all of which give rise to pain, fractures and deformities. It differs 
entirely from osteomalacia, and from the localised form of bone cyst. These 
cases are usually definitely associated with a parathyroid tumour, of the’ 
nature either of an adenoma or of a hypertrophy. These parathyroid 
tumours cause a condition which may well be described as hyperpara- 
thyroidism, in which, in addition to the decalcification of bone above described, 
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pain and tenderness are common and thirst and polyuria, renal calculus and 
renal colic occur. Hypotonicity of the muscles is seen, while wasting, 
abdominal cramps, nausea and vomiting occur. The blood-serum calcium 
varies between 12 and 23 mg. per 100 c.c., while the output of calcium in the 
urine is greatly increased. 

In the presence of these signs and symptoms a tumour in the neck will 
frequently be found. If it cannot be felt, it is usually worth while exploring 
the neck and upper part of the chest, when a previously impalpable tumour 
is likely to be discovered. The local form of cystic disease of the bones does 
not appear to be associated with parathyroid changes. 

Treatment. Removal of the parathyroid tumour should be undertaken and 
rapid improvement is likely to follow. It has even been stated that renal 
calculi commence to break up after it. The operation should be followed by 
a high caleiunrdiet and ultraviolet light. If tetany should set in after the 
operation, injections of parathormone should be used in combination with 
calcium. With regard to the operation, a wide incision must be made as it 
may be necessary to look at all four parathyroid bodies, and evento examine 
the upper part of the mediastinum. A parathyroid tumour has usually a 
characteristic yellow brown colour. 


OPERATIONS ON THE THYROID GLAND 


Thyroidectomy. In many cases the operation of thyroidectomy is really a 
hemithyroidectomy and consists in the removal of one lobe of the thyroid only. This 
is especially the case when it is performed for parenchymatous goitres or large adeno- 
mata. In the case of Graves’ disease, however, a hemithyroidectomy is never 
sufficient, and it is then necessary to remove one lobe, the isthmus, and the greater 
part of the other lobe. 

The operation is performed as follows : The incision is usually known as the collar 
incision. This is from 3 to 5 inches in length, according to the size of the neck and 
of the goitre, and runs practically straight across the neck with the slightest possible 
bend downwards. It should never be a flap or U-shaped incision, as the scar produced 
by the collar incision is infinitely less noticeable. The skin is then extensively 
undercut downwards to the sternum and suprasternal notch and upwards to the level 
of the top of the thyroid cartilage. There may be many bleeding points in the 
subcutaneous tissue, and they are all picked up and tied with catgut. A vertical 
incision is then made down the midline through the deep fascia, passing from just 
below the thyroid cartilage to just above the sternum, and the sterno-hyoid and 
sterno-thyroid muscles on the two sides are separated from each other in the midline. 
The muscles on the side on which the lobe dis going to be removed are widely retracted 
and incisions are carefully made through successive layers of fascia until the actual 
surface of the thyroid gland is exposed. It is most important that the right plane of 
tissue should be reached, and this is not easy to do. Ai finger is then inserted and 
the upper part of the lobe to be removed is set free. In many cases this procedure 
will be made much easier if the sterno-hyoid and sterno-thyroid muscles on the one 
side are cut across, and in the case of big goitres or adherent and vascular exoph- 
thalmic cases there is no objection to doing this. The section of the muscles, how- 
ever, should be made high up near the thyroid cartilage, as their nerve supply will then 
not be interfered with. The apex of the upper lobe is reached.and dragged down- 
wards, and in exophthalmic cases it may be very high up. The superior thyroid 
artery and veins will then be brought into view, though they often do not enter the 
gland right at its apex. These vessels are clamped in two places and cut in between 
the clamps. The gland is then turned forwards so that a retrolaryngeal lobe, if 
present, may be brought out. The lower pole of the lobe is then exposed and lifted 
up, and by dragging the cellular tissue and fascia off it with a blunt dissector the 
inferior thyroid artery will be seen, while the recurrent laryngeal nerve which breaks 
up into several branches just before entering the larynx, will be found to be closely 
applied to this. The artery is clamped and cut, and the nerve carefully preserved. 
The back part of the gland has then to be set free from the trachea, and this will have 
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to be done by snipping with the scissors, as there is a small area where the two struc-. 
tures are intimately adherent. The isthmus is then set free and the lobe turned over 
to the opposite side. If this is all that is to be removed the isthmus is crushed and 
tied and the lobe taken away. If, however, as in exophthalmio cases, it is desired 
to remove more thyroid tissue, the lower pole of the opposite lobe is gently set free 
and lifted up with the fingers. The portion to be removed, which may vary from 
an eighth to a half of the remaining lobe, is then isolated by curved artery forceps, 
clamped upon the gland suceessively, and as each pair of forceps is clamped on, the 
corresponding piece of gland is snipped across with curved scissors. All the bleeding 
points are then tied, and in the case of hard, friable, exophthalmio glands, the greatest 
care is necessary in tying those forceps which are upon the cut surface of the gland. 
The wound is rendered as dry as possible, and washed out with hot saline, and the 
vertical incision through the fascia and down the midline is sutured with catgut. A 
small tube is introduced through a separate stab incision in the skin, and this passes 
down beneath the deep fascia ; the skin is sewn up with the finest salmon gut. 

After-treatment. The patient is propped bolt upright in bed and given nothing but 
cold fluids for the first twenty-four hours, as hot drinks are liable to cause hemorrhage. 
After this she can have anything-she can swallow. Small quantities of morphia or 
heroin may be given if necessary, while the soreness and huskiness of the throat will 
be relieved considerably by the following linctus :— 


Morphia ‘ : ; : : . gr. 88 
Apomorphin . , : 5 ‘ . gt. ay 
Atropin ; ‘ ‘ ; , - BF. shy 
Syr.: limon : ‘ : A ; . 3i 
Aq.: chloroformi . ; ad Zi 


Sig. Zi six times in twenty-four hours. 
The tube and all stitches are removed in forty-eight hours. If this is done they will 
leave no marks. 

In the case of exophthalmic goitres the after-treatment is similar, save that here 
it is all-important to provide the patient with plenty of fluid (best given by the 
rectum), and to keep her absolutely quiet, this being best achieved by large 
quantities of bromide, while the Lugol’s iodine, I x t.d.s., may be continued for 
a fortnight. Should the complication of hyperthyroidism supervene, she must 
be given fluid in every possible form with as much bicarbonate as possible, and 
morphia and other drugs must be given to prevent her being restless, while the 
rectal, intravenous or intramuscular injection of large doses of sterile Lugol’s iodine 
solution is much used on the Continent and has some success. Little good follows 
opening up the wound and washing it out, though this may be tried (see p. 421). 

Enucleation of Adenomata. Smal] adenomdta in the gland may be removed 
by enucleating them. In this case a small vertical incision is made over the adenoma, 
and the skin, deep fascia and muscles are incised until the gland is exposed. The 
gland is then incised and the adenoma discovered. It will appear smooth and 
bluish-white. It can then be shelled out of the gland with a blunt dissector, all 
bleeding points are tied and the gland tissue is drawn together with a few catgut 
stitches. The wound is then closed. This operation is by no means as easy as it 
sounds and hemorrhage may be troublesome. 

Resection-Enucleation of Adenomata. This operation is a better procedure 
than the last, especially if the adenomata are large or multiple. Very large adeno- 
mata which oocupythe greater part of one lobe are best treated by hemithyroidectomy. 

In resection-enucleation the adenoma and the portion of gland tissue round it are 
exposed by a vertical or oblique incision passing through the skin, fascia and muscle 
down to the gland. The portion of the gland concerned is then set free and the 
adenoma, together with about } inch of gland tissue on all sides of it, is excised, the 
gland being clamped by a successive application of curved artery forceps, and the 
required part being snipped away with scissors. All bleeding points are tied and the 
wound is closed. It is usually wise to put a tube in for forty-eight hours, as other- 
wise a hematoma may form. 

After operations upon the thyroid gland, tetany is very rare indeed. It is more 
common after gastric operations. 


CHAPTER XI 
THE. CHEST 


Surgical Anatomy and General Considerations. The junction of the 
manubrium and body of the sternum is marked by a prominent ridge (angle of 
Ludvig), which is opposite to the second costal cartilage and at the level of the fifth 
dorsal vertebra. The upper and lower edges of the sternum correspond to the 
disc between the second and third thoracic vertebre and the ninth thoracic vertebra 
respectively. The first rib lies almost entirely under cover of the clavicle, though its 
anterior few inches, which are cartilaginous, can be palpated below the sternal edge 
of this bone. 

The internal mammary artery passes down half an inch external to the outer 
border of the sternum and bifurcates opposite to the sixth costal cartilage. It lies 
behind the costal cartilages and the intercostal muscles. 

The intercostal vessels and nerves lie in a groove on the under and inner aspect 
of the ribs except in that part of their course which is behind the rib angles. Here 
they cross the intercostal spaces obliquely and are liable to injury. Incisions in the 
intercostal spaces should, therefore, be made near the upper border of a rib. It 
must not be forgotten that the apex of the lung extends about 14 inches above the 
middle third of the clavicle under the clavicular head of the sternomastoid muscle, 
when the patien? is erect. The pleura reaches its lowest point in the mid-axillary 
line, it being here situated about 2 inches above the costal margin. The lower 
border of the lung lies about two fingers’ breadth above the pleural reflection, the 
main fissure ofeach lung being represented by a line starting from the second dorsal 
spine and crossing the fifth rib in the mid-axillary line to end at the lower border 
of the lung, opposite the sixth chondrocostal junction. The heart lies behind the 
third, fourth and fifth costal cartilages and that portion of the body of the sternum 
which corresponds to these. 

Intrathoracic Pressure, On opening the thoracic cavity on one or other 
side the lung on that side collapses and a pneumothorax results, while the 
mediastinum is drawn over to the opposite side and impedes the action of the other 
lung. Should this happen on both sides respiration is, of course, impossible. To 
avoid the possible but exaggerated danger of a sudden one-sided pneumothorax 
during thoracic operations, various forms of differential pressure apparatus have 
been devised— 

1. Negative pressure apparatus, in which the patient’s chest and the surgeon 
and his assistant are enclosed in a chamber with negative pressure, while the patient's 
head and the anesthetist are outside in normal atmospheric pressure. 

2. Positive pressure apparatus in which the patient’s head is enclosed in an air- 
tight chamber or mask by means of which air (and anesthetic) is supplied to him 
at a pressure slightly above that of normal atmospheric pressure. Both these forms 
of apparatus are expensive, inconvenient and cumbersome, and they have now been 
almost completely replaced by 

3. The intratracheal method of administering ether or gas, in which the anesthetic 
is pumped into the chest through a catheter passed down into the trachea, under a 
pressure greater than atmospheric. This serves to keep the lung completely expanded 
if so desired, while the chest is open, and obviates any danger of pneumothorax, 
whilst the apparatus is simple and compact. The pump employed may be worked 
by the anesthetist or driven by an electric motor. 

More recent experience has shown that at any rate one pleural cavity can be 
opened and operations performed upon the heart and lungs, with safety, without 
any differential pressure apparatus at all, under ordinary methods of anzathesia, 
but if this is done it is important to prevent the mediastinum being flapped from 
aide to side by the respiratory movements. There can, however, be little doubt 
that for elaborate intrathoracic operations, with the possible exception of those 
performed on phthisical patients, the intratracheal method is by far the most 


satisfactory. _ 
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Thoracoscopy. By means of the thoracoscope, which is an instrument very 
similar to the cystoscope and which is introduced into the pleural cavity after an 
artificial pneumothorax has been treated, the greater part of the pleural sac can be 
seen and examined and pleural adhesions can if necessary be cut. Several different 
forms of instrument are available (see p. 454). 


INJURIES OF THE CHEST 


In this connection, as in the case of the skull and brain, we have to consider 
injuries of the chest wall and thoracic parietes and the injuries of the thoracic 
viscera, rememberjpg that any form of injury of the chest wall may coexist 
with any variety of damage to the viscera inside, and that there may be severe 
injuries to the thoracic viscera without any lesion of the parietes. Occu- 
sionally sevete shock (see Vol. I., Ch. IV.) and even death may follow the 
insertion of an aspirating needle or a blow on the chest, especially in the neigh- 
bourhood of the heart or diaphragm, while no lesion may be discoverable on 
examination (eoncussion of the thorax). This condition of intense collapse 
following a blow on the chest (commotio thoracis), which may lead to death, 
is comparable to concussion of the brain, the patient falling apparently 
lifeless. 

Injuries of the Chest Wall. ; 

Contusions. These are common occurrences and are produced by blows, 
crushes, falls, or ‘‘run-over”’ accidents. Shock and collapse are often present, 
while extensive extravasations of blood in the connective tissues and muscles 
over the back or pectoral regions are often found ; if this is so laceration or 
rupture of muscular fibres has very probably occurred. The part struck is 
bruised and very tender, while coughing, sneezing or breathing may vause 
sharp pain, and the condition thus may resemble a fracture of a rib (see p. 429). 
Children often suffer less pain from such injuries than do adults, for their ribs 
and sternum are more elastic and their chest more rounded, but they are also, 
for the same reasons, more liable to receive severe intrathoracic injuries with- 
outexternalsigns. After such an injury the respiration may be unusually rapid 
for several days, whilst it is frequent after forty-eight hours to find a traumatic 
pleurisy with a distinct pleural rub audible under the injured part of the chest 
wall. These contusions owe their chief importance to the fact that they are 
so often associated with visceral injuries. It must not be forgotten that in 
elderly patients injuries of the chest wall and, indeed, injuries elsewhere in 
the body are very liable to be followed by pneumonia. In children scalds, 
especially of the chest wall, often give rise to broncho-pneumonia. 

Treatment. This consists in combating the collapse, rest in bed, and the 
application of cold dressings and firm bandaging (see p. 430). After a few 
days, gentle massage will give relief. 

Asphyxia. Severe and prolonged compression of the chest, such 
as may occur in crowds or in patients crushed under weights, with or without 
injury to the thoracic wall or contents, may cause suffusion of the face, head, 
neck and eyes with blood, the face and neck down to the clavicles being puffy, 
swollen, and of a deep blue-black colour. Bleeding from the nose and 
pharynx and unconsciousness may occur. This discoloured area is sharply 
defined and on close inspection is seen to be punctate ; the discoloration does 
not disappear on pressure, while the patient’s features may be unrecognisable. 
The condition only occurs in young people, as it is only in such persons that 
the thoracic walls are sufficiently elastic not to receive severe damage. Any 
small amount of support given to the walls of the capillaries is sufficient to 
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modify the suffusion of blood, so that the hat may be sufficient to prevent the 
discoloration occurring above where the brim presses on the scalp, and the 
light pressure of the collar, or of a pair of spectacles on the nose, may produce 
a sharp line where there is no discoloration. (Cidema of the eyelids and 
conjunctiva occurs, and at times temporary blindness, or even permanent 
optic atrophy. There may be temporary loss of consciousness, but cerebral 
or meningeal hemorrhages have never been found post-mortem. Sublingual 
hematomata and conjunctival hemorrhages are seen, while the condition is 
thought to be caused by over-distension of the veins and capillaries due to 
the absence of functioning valves in the jugular, facial and other cranial 
veins. Actual extravasations of the blood into the tissues outside the capil-, 
laries does not occur. The dark colour fades in a few hours and in four days 
will have disappeared. 

Treatment. The condition, though alarming, is not serious, unless asso- 
ciated with visceral injury, though shock may be severe. The treatment is 
that of any associated injuries, but it must be remembered that the condition 
may be followed by pneumonia. 

Wounds of the Chest Wall. These may be penetrating or non-penetrating ; 
if not penetrating, they are not serious and do not differ from wounds in 
any other part of the body (see Vol. I., Ch. IV.). Occasionally, however, 
even though no communication exists with the inside of the thorax, surgical 
emphysema of the tissues for a short distance round will be found, the air 
having been sucked in by the respiratory movements. A similar condition 
is occasionally seen on the abdominal wall, and round wounds near the elbow 
and knee, the movements of the limb sucking the air in. 

Penetrating wounds are far more serious, as they are usually accompanied 
by wounds of the intrathoracic organs (q.v.). 


FRACTURES OF THE RIBS AND STERNUM 


Fracture of the Ribs. This is a common accident and occurs in three ways: 

(a) Asa result of direct violence from blows applied to the rib itself. When 
due to a violent blow, the ribs give way at the point struck, and the fragments 
probably will be forced inwards so as to damage organs in either the chest or 
the upper part of the abdomen. Such fractures are occasionally compound, 
though this latter type is usually rarely seen except in gunshot wounds. 

(6) From indirect: violence, as when the chest is crushed by being run over 
or other accidents of this type. This is much the most frequent cause. The 
ribs yield under their natural elasticity up to a certain point, finally breaking 
at their most convex part, which is near the angle. The injury may affect 
one or more ribs, but those most commonly affected are between the fourth 
and eighth, and it is usual to see more than one fractured. The sharp, broken 
ends are usually turned outwards, so that injuries to the internal viscera are 
unusual, while in severe accidents the fracture will be rendered compound 
by the sharp ends sticking out through the skin. The floating ribs usually 
escape on account of their mobility, while the first and second ribs are rarely 
broken, as they are protected by the clavicle. 

(c) From muscular action. A fractured rib as the result of a muscular effort, 
usually coughing, sneezing, or straining, is occasionally seen. The damage 
is usually confined to one rib and affects the anterior half, there being no 


displacement. . 
There are certain general conditions which render the ribs specially liable to 
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fracture, old age, insanity, especially general paralysis of the insane, rickets, 
mollities ossium and general wasting diseases being the commonest. 

Clinically the patient probably will feel a snap at the moment of fracture, 
and this is followed by an exceedingly sharp, localised, catching pain at the 
site of the injury on coughing, sneezing, or breathing deeply, so that the 
breathing becomes shallow and rapid. Local extravasation and swelling are 
not usually seen ; tenderness will be detected in two ways, either by pressing 
upon the site of the fracture, or by pressing the sternum towards the spine so 
as to compress the chest. Crepitus is sometimes detected when the patient 
coughs or breathes deeply, while if not felt, it may be heard with the stetho- 
scope. If several ribs are damaged a marked depression may be detectable, 
but in many cases, especially in stout individuals, the diagnosis will be prob- 
lematical. An X-ray photograph may show a fracture, but cannot be relied 
upon to do so always. 

It must be remembered that this injury is frequently associated with any 
of the injuries to the thoracic viscera described on pp. 431-439, and it must 
be remembered also that every case of fractured ribs is followed by a certain 
degree of traumatic pleurisy, while it is by no means uncommon for some 
degree of hemothorax to develop as the result of laceration of the pleura. 
Hemothorax, therefore, does not necessarily imply injury to the lung. 

Firm union always occurs, but there will be a considerable amount of 
callus, especially on the inner 
aspect of the rib, and this is 
liable to cause severe pain for 
months afterwards should it 
involve an intercostal nerve. 

A few cases of fractured ribs 
have been recorded which have 
been followed within a few days 
by severe paralytic ileus (see 
p- 696), necessitating enter- 
ostomy for its relief. This is 
sometimes accompanied by an 
unusual melancholic mental 
attitude; the cause of this 
complication is not known for 
certain, but it may be the 
results of irritation of the sym- 





Fig. 153. The method of strapping the pathetic by the broken rib ends. 


Treatment. The first essential 
in treatment is to ascertain 
whether intrathoracic injuries are present ; if so, they should be treated as 
described on pp. 431-439. In uncomplicated cases the patient should be 
put to bed if suffermmg from shock or if several ribs are broken, and the 
movement of the damaged side of the chest must be controlled as far as 
possible by strapping. Broad strips of sticking plaster, at least 2 inches wide 
and extending beyond the midline both at the back and front of the chest, 
should be applied from below upwards ; they must be made to overlap each 
other, and each strip must be applied with the chest as far as possible 
completely emptied of air (see Fig. 153). This may be covered conveniently 
with a firm woollen bandage, and should be worn for three and a half weeks. 
In some cases this will not relieve the pain, and then it may be necessary to 
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strap both sides of the chest so that the patient breathes with his diaphragm 
alone. In other instances, especially where the ribs are driven in, strapping 
is painful and unwise, as it may drive the bone ends in further still. In this 
case no support is given to the chest, but the patient must stay in bed with 
the arm bound to the side and a sandbag placed between the shoulders. 

Dislocation of the Ribs and Costal Cartilages. At times the costal cartilages 
are separated from the rib ends, while a cartilage actually may be fractured 
itself, this latter condition being much more common in patients over the age 
of sixty-five ; in both these cases union occurs by bone. The clinical features 
and the treatment are the same as in the case of fractured ribs. 

Occasionally, as the result of severe forms of violence, the rib ends may be 
dislocated from the vertebres or the cartilages from the sternum ; in nearly 
all these cases severe internal injuries will be present also. 

Fracture of the Sternum. This fracture may be due to direct violence 
from a blow upon the bone, but in most instances it is the result of indirect 
violence as the result of forcible extension or flexion of the body. -In nearly 
all these cases it is accompanied by a fracture of the spine, and it is 
probable that in this connection it is much more common than is suspected. 
Such a fracture is usually transverse, and near the junction between the 
manubrium and the gladiolus. Usually there is no displacement, while in 
other instances the upper portion passes backwards behind the lower. Should 
this occur, the prominence and deformity are very noticeable, but if there is 
no displacement, pain and a small effusion of blood may be the only detectable 
features. All movements are painful, respiration is rapid, and the head is 
held rigidly forwards. Dyspnoea or stridor wil] occur sometimes, either as 
a result of the bony displacement or from an effusion of blood into the 
mediastinum. Injuries to the thoracic viscera are usually present also. 

Occasionally the xyphoid process is driven inwards off the body of the 
sternum, and causes pain, vomiting, dyspnea and abdominal rigidity. 

Treatment. The patient must be kept in bed with a firm pillow between 
the shoulders ; if there is overlapping this may be reduced by bending the 
body backwards provided no fracture of the spine is present. Otherwise, or 
if there is no deformity, the chest should be strapped as for fractured 
ribs. If the displacement is irreducible and causing dyspnea, it may 
be necessary to cut down upon the fracture, elevate the fragments into 
position and fix them, but it should be remembered that union with deformity 
is not serious and gives rise to very little inconvenience. ; 

Displacement of the xyphoid process usually will require operation to 
relieve the pain and discomfort ; the process should be removed. 


INJURIES OF THE THORACIC. VISCERA 


The structures which are liable to be injured are the lungs, pleura, heart, 
pericardium, and occasionally the great blood vessels. In order to ascertain 
which, if any, of these viscera are damaged, a careful examination of the whole 
thorax should be made, employing the ordinary methods of palpation, 
percussion and auscultation. Special observation should be given to the 
position of the heart’s apex beat, the presence of signs indicating damage to the 
thoracic wall (see pp. 428-431), and also any traces of hemoptysis, hemothorax, 
pneumothorax or surgical emphysema. X-ray films also will be of great 
assistance, for in addition to indicating the presence of bony damage, a more 
exact determination may be made by this means of the position of the intra- 
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thoracic viscera, the presence of fluid and the movements of the diaphragm. 
A hemothorax or hematoma will show up especially clearly in an X-ray 
film. 

(It must not be forgotten that any form of injury to the intrathoracic 
viscera may or may not be associated with any variety of damage to the 
thoracic wall.) 

Injuries of the Lung. These may be contusions, lacerations or penetrating 
wounds. A contusion of the lung is usually associated with a minor degree 
of injury to the thoracic wall, often not severe enough to fracture the ribs. 
The symptoms are a mild degree of shock, slight cough and hemoptysis and 
severe pain in the side, while after a few hours a pleural rub will appear, 
pointing to the development of a traumatic pleurisy. There may be also 
some dulness on percussion, which will indicate that the lung underneath is 
in a state of engorgement. A local extravasation of blood will occur into the 
tissues and alveoli of the lung, and this is followed by a mild inflammatory 
reaction and the production of a small area of consolidation. 

The condition is not serious, and the treatment consists in absolute rest, 
amall doses of morphia if necessary, and strapping to the side. 

Though the primary contusion is not severe, it must be remembered that 
the damage done to the lung and the bronchioles, and the alteration of their 
blood supply, permits the penetration of organisms into the damaged tissues. 
There is always, therefore, some liability for the injury to be followed by 
pneumonia or even abscess of the lung. 

Laceration of the Lung. This condition is associated nearly always with a 
fracture of one or more ribs, and in many cases it is the sharp end of a rib 
which actually damages the lung. The extent of this damage to the lung 
varies enormously, and there will be a corresponding variation in the severity 
of the symptoms, but in all cases the damaged and infiltrated lung tissue is 
certain to have its resistance against infection lowered. Mild cases are vir- 
tually the same as the condition of contusion of the lung described above, but 
in the more severe cases there will be marked shock and collapse, intense pain 
and dyspnea. The wounded lung bleeds freely and blood, often accompanied 
by air, pours into the pleural cavity ; this causes the lung to collapse and may 
stop the hemorrhage. In most cases there soon will be hemoptysis, the 
patient complaining of an irritating cough and bringing up quantities of frothy 
blood, and if one of the larger pulmonary vessels is injured this hemoptysis 
may be so severe that the patient actually will die soon from loss of blood. 
A heemothorax often will be caused and give rise to the classical signs of fluid 
in the pleura, within a few hours, the amount of blood effused varying from a 
few ounces ta several pints. The signs to which this gives rise are displace- 
ment of the heart’s apex beat, a gradually increasing area of dulness spreading 
from below upwards, absence of breath sounds and vocal fremitus, with 
marked egophony. There always will be marked dyspnoea, but the dulness 
is not usually as intense as in a pleural effusion because the blood is frothed 
by bubbles of air in it. Constitutional signs of hemorrhage will be present 
(see Vol. I., Ch. IV.), and the temperature may or may not be raised, 
frequently being found to be sub-normal. In some cases the blood in the 
pleura has come from an injured vessel in the chest wall and not from the 
damaged lung. This hwmothorax, if large, may be sufficient to cause the 
patient’s death from interference with the function of the heart. Should the 
patient recover, the hemothorax will be absorbed gradually, though it will 
leave in its train pleural adhesions and a markedly thickened pleura. While 
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present, however, it is liable at any time to become infected and give 
rise to an empyema. Occasionally such an effusion of blood into the pleura 
does not occur during the first few hours after the injury, owing to the 
lowering of the blood pressure from shock: in this case it may appear 
with dramatic suddenness later on. 

In addition to blood escaping from the damaged lung, air may do so 
likewise and be found in the pleural cavity, where it causes the condition of 
Pneumothorax ; in many cases air also passes into the cellular tissue under 
the skin, giving rise to the peculiar crackling feeling known as Surgical - 
Emphysema (see below). The pneumothorax will be associated with a 
certain amount of collapse of the lung, and this, if sudden or severe, leads 
to considerable dyspnoea and interference with the heart’s action. Such 
a pneumothorax, though it is indirectly connected with the bronchi, does not, 
as a rule, become infected, provided that the lung previously was healthy and 
that it is not accompanied by a hemothorax. In some cases the opening 
from the lung into the pleura is of a valvular nature and permits the air to 
pass out of the lung into the pleural cavity, but does not permit it to pass in 
the reverse direction. In this case, owing to the pumping effects of the 
patient’s respiratory movements, the pneumothorax will increase steadily in 
size, the pressure becoming greater and greater within it, and the heart and 
mediastinum becoming more and more displaced. This condition is known 
as an Ingravescent Pneumothorax and demands instant relief. The symptoms 
and physical signs of a pneumothorax are severe pain, dyspnosa and cyanosis, 
with displacement of the apex beat to the opposite side, increased resonance 
all over the lung, absence of vocal fremitus, absence of breath sounds or 
amphoric breathing, and in some cases metallic tinkling, or “ bell sound.” 
Most frequently blood as well as air will be present in the pleura, the condition 
then being known as a Heemo-pneumothorax. In this case there will be a 
combination of the signs of haemothorax and pneumothorax, while in addition, 
on shaking the patient, a splashing sound may often be heard. As the wound 
in the lung heals, the air will disappear gradually from the pleura, and in the 
course of four or five days, provided no large quantity of blood is present, the 
lung will re-expand. 

Surgical emphysema over the chest wall, which is due to air escaping 
from the lung, gives rise to a flattened, painless, diffused swelling, with 
a hyper-resonant note on percussion and causing a peculiar crepitant feeling 
on palpation: it usually starts in the neighbourhood of the injury. In 
the rare cases where it is due to a-rupture of the lung near its hilum, 
without any damage to the parietal pleura and thoracic wall, it will appear 
first at the root of the neck or in the suprasternal notch, but in most 
cases it is evidence that both the visceral en eg layers of pleura are 
damaged. In either case it may spread far and wide, frequently involving 
the whole trunk and the neck and face. In itself it is not serious, excepting 
so far as it shows that the lung is damaged, and if the patient recovers from 
his lung injury, it will soon disappear (see p. 436, Ruptured Bronchus). A 
few days after such an injury to the lung a traumatic pneumonia or pleurisy 
associated with a rise of temperature may set in (see also pp. 443-447). 

Penetrating Wounds of the Lung. These are due to a direct injury, such 
as a stab-wound or gunshot-wound. The signs and symptoms will be very 
similar to those of laceration of the lung, but in this case we have the addi- 
tional presence of an external wound penetrating the chest wall. There will 
be, therefore, more or less external hemorrhage always, and this may come 
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from an artery in the chest wall, such as an intercostal artery or the internal 
mammary, while in other cases it will come from the wounded lung itself, or 
even from a large damaged vessel within the thorax. Jt may be very severe, 
therefore, and lead to a rapid death from hemorrhage. Air will escape 
through the external wound and may be sucked in and out with the respiratory 
movements, and thus the occurrence of an extensive hemothorax or severe 
surgical emphysema is less likely. The wound also provides an entrance into 
the chest and lung for infection, and the condition is often complicated by the 
presence of a foreign body, such as a bit of shell, pieces of clothing or other 
septic material. A severe intrathoracic infection will be a frequent sequel, 
and this in many cases will lead to the onset of septic pneumonia, gangrene, 
abscess of the lung, or empyema. Should there be a large external wound 
in the thoracic wall, allowing very free entrance of air, the lung and media- 
stinum may flap backwards and forwards during the respiratory movements, 
as air 13 sucked in and out through the wound, and this will lead to great shock 
and interference with the heart’s action. In such a wound it is, of course, 
likely that other viscera besides the lung will be damaged ; the pericardium, 
heart or great vessels may be involved, while not infrequently the diaphragm 
will be injured and some of the abdominal viscera be wounded as well, and 
this is especially the case in gunshot wounds. If the left side of the dia- 
phragm is injured and the patient recover, the condition probably will be 
followed by a diaphragmatic hernia, but this does not usually occur on the 
right side, as the presence of the liver will poren’ it (see p. 462, Diaphrag- 
matic Hernia). 

. In all case: an X-ray photograph should be spk: 

Treatment. The treatment of these conditions depends largely on whether 
there is an external wound in the thorax or not, but in all cases we are guided 
by three great principles—the counteraction of collapse, the arrest of bleeding, 
and the prevention of infection. The cases most commonly seen in civil 
practice, where the lung is damaged without an external thoracic wound, 
do not often require immediate operation. If the lung is free to collapse 
within the pleural cavity, it is most probable that bleeding will stop, but if 
part of the lung is fixed by adhesions due to old disease, collapse cannot occur, 
and then operative interference to stop the hemorrhage :s more likely to be 
required. Shock and collapse are present to a varying degree, and, therefore, 
may require appropriate treatment (see Vol. I., Ch. IV.). In addition to 
this, the chief indication in the first twenty-four hours is to stop bleeding from 
the lacerated lung, relieve pain, and prevent any undue distress of the heart’s 
action. This is best obtained by absolute rest, the patient being kept in bed 
in a quiet room, with a low diet and with the injured portion of the chest 
strapped. Should there, however, be such severe fractures of the ribs that 
strapping might force their sharp ends inwards into the lung; it had better 
not be employed. Ice should be given to suck, and it is possible that the 
hemoptysis will be benefited by the administration of ergot, either in a 
mixture by the mouth or injected hypodermically in the form of ergotin. 
But the chief drugs for controlling the hemoptysis and the hemorrhage are 
heroin and morphia, and these, at the same time, will relieve the pain and 
benefit the shock. Stimulants must be avoided, as they may increase the 
bleeding. A close watch must be kept upon the extent of the haemothorax, 
if present. It must be remembered that blood extravasated into the pleural 
cavity does not form a solid clot, but fibrin will be deposited in layers over 
both pleural surfaces, and this in course of time will give rise to pleural 
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adhesions and thickened pleura, thereby preventing proper re-expansion of 
the lung. Therefore, though a very small haemothorax may be left in situ, 
in the hope that it will reabsorb, a moderate or large hemothorax, or one 
which is not showing obvious signg of decreasing in size after a day or two, 
should be aspirated, but it is wise not to undertake aspiration until the third 
day, that further hemorrhage may not ensue. The blood withdrawn 
should be examined bacteriologically, and if it is found to be infected a 
thoracotomy to drain the thorax almost certainly will be necessary, as the 
condition is virtually one of empyema (q.v.). If the blood cannot be with- 
drawn by the aspirating needle, drainage also will be necessary. The type of 
thoracotomy performed to drain a large haemothorax of this kind should not 
consist in simply making an opening and inserting a tube. A long incision 
should be made over whichever rib appears the most suitable, and 3 or 4 inches 
of the rib removed. A rib-spreader should then be introduced, such as 
Tuffier’s rib retractor, and the ribs stretched apart sufficiently to allow the 
whole hand to be introduced into the pleural cavity. All blood clot can then 
be cleared out, and the lacerated lung sutured if necessary: if it is still 
bleeding, this should control the heemorrbage, and any vessel in the thoracic 
wall can be similarly controlled. At the end of this operation it is most 
important that the chest should be completely closed by suturing the wound 
layer by layer without drainage, as in this way shock will be avoided, both 
respiratory and cardiac distress relieved, and rapid re-expansion of the lung 
encouraged. After suture of the wound re-expansion of the lung will be 
further assisted by withdrawing the air from the pleural cavity by aspiration 
or by replacing it with oxygen. It must not be forgotten that after this 
operation infection of the pleural cavity may still develop. If this infection 
is due to a streptococcus or appears to be virulent, the wound had better be 
reopened and drained at once, but in other cases one or more aspirations may 
be all that is necessary. The presence of a pneumothorax by itself will not 
demand operative treatment unless it is of the ingravescent type; in this 
case the increasing intrapleural pressure will demand relief as soon as possible, 
and this will be obtained best either by aspiration of the air or by oxygen 
replacement. Occasionally cases will be met with in which there is an intense 
temporary dyspnoea, which is not due to any gross discoverable cause, such 
as a big hemothorax or pneumothorax. In this case diminution of the blood 
pressure may relieve the distress of the heart and uninjured lung, and if this 
cannot be obtained sufficiently by means of drugs, venesection often will give 
relief. 

In the case of penetrating wounds of the thorax and gunshot wounds, 
operation will be needed far more frequently. In those patients where the 
lung is flapping about, owing to a large opening in the thoracic parietes, 
immediate closure of this opening by suture will relieve collapse and distress 
greatly, and tend to diminish the amount of hemorrhage. Even though 
infection is almost certain to follow, it is wise in such a case, if necessary, to 
form a flap which will close this opening completely and suture it into position 
so as to be as far as possible airtight. If this cannot be done the wound 
must be blocked up with large pads of dressing. After a few hours, when the 
immediate danger of shock and hemorrhage is over, a more radical operation 
may be necessary. The wound can then be reopened, excision of ragged skin 
edges and tissue performed, the pleural cavity freely exposed, blood clot 
turned out, foreign bodies removed, and the lung drawn up and examined. 
Torn fragments of lung may be excised and the remaining wounds in it 
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sutured, and in this way bleeding will be controlled and expansion of the lung 
encouraged. The wound in the chest wall finally should be sutured in layers 
without drainage and the air contained in the pleural cavity removed by 
aspiration. Infection may occur at a later date, in which case aspiration or 
drainage may then become necessary, but in a great many cases healing by 
first intention will be obtained. 

Complications following Injuries of the Chest and Lung. These may be 
immediate or remote. The two commonest complications are septic pneu- 
monia, which is a grave condition and should be treated on ordinary medical 
lines, and empyema (see pp. 442-447). It is important to realise that 
fever in cases of injury to the lung does not necessarily mean suppuration, or 
even infection. For it may be due to absorption of sterile disintegrated 
tissue, or to tissue reaction following irritation. Incomplete expansion of 
the lung not infrequently results, and is due to the formation of adhesions and 
pleural thickening ; it may in its turn lead to falling in of the chest wall with 
marked deformity or the formation of a sinus which will not heal. For its 
treatment, see p. 448. 

Hernia of the Lung (Pneumatocele). This is a rare condition, which 
sometimes follows injuries of the chest wall, and may occur either rapidly, 
owing to damage to the intercostal muscles or ribs, or more gradually, due to 
the yielding of scar tissue. In some cases the hernia protrudes through a con- 
genital defect in the chest wall. It is due to a portion of the lung, usually the 
thin edge, protruding through the chest wall under the skin, and is seen either 
at the apex of the lung in the root of the neck or in the mid-axillary line at the 
fifth or sixth intercostal space. A hernia occurring at the root of the neck is 
sometimes not associated with any injury, and is seen in emphysematous 
patients. It gives rise to a soft round swelling, highly resonant on percussion, 
with a marked impulse and increase in size when the patient coughs or strains. 
When squeezed it gives a crepitant or crackling feeling, and on applying the 
stethoscope loud respiratory sounds are heard. The patient frequently 
complains that it causes anirritating cough. Ifitis small and easily controlled 
by a pad or support, this will be all that is required, but if this proves un- 
satisfactory, and the condition still gives trouble, an incision should be made 
over the swelling, the lung freed and pushed back into the chest, and the 
opening in the thoracic wall closed by means of a flap of muscle or fascia. In 
some cases a rib may be split down its long axis, and its outer surface with the 
periosteum attached turned over to close the gap. 

Prolapse of the Lung occurs as an immediate complication of an open wound 
of the thorax; the lung tissue can be recognised protruding through the 
wound. Apart from the risk of infection, it is not necessarily serious, as it 
may prevent collapse of the lung and pneumothorax. If not treated the lung 
is liable to become gangrenous from strangulation, and an effort must, 
therefore, always be made to reduce the lung within the thorax and close the 
opening. Ifthe prolapsed portion becomes gangrenous it should be ligatured 
and excised. 

Rupture of a Bronchus. This is a rare accident and is probably due to 
violent displacement of the mediastinum, tearing a primary bronchus across. 
Such a laceration is extrapleural and gives rise at once to an intense media- 
stinal emphysema, accompanied by much shock. This is a most dangerous 
condition, as the compression of the structures in the mediastinum by 
escaping air produces progressive dyspnoea, cyanosis and distension of the 
veins of the face and neck. There is a tympanitic note over the sternum, 
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and the surgical emphysema appears later at the root of the neck, thence 
spreading far and wide (see p. 433). 

Treatment. A ruptured bronchus is a most grave condition and demands 
immediate operation for suture. As a preliminary and to relieve the distress 
an incision may be made above the suprasternal notch, and suction applied 
here in an attempt to withdraw some of the air from the mediastinum. 

The operation is similar to that of trans-mediastinal bronchotomy for 
removal of foreign bodies. The bronchus is approached by turning out 
a flap containing the posterior parts of ribs five, six, seven, and eight, the 
flap having its base along the vertebral border of the retracted scapula 
and its free border along the tips of the transverse processes. The pleura 
and lung are pushed outwards and forwards and the bronchus exposed. The 
rupture must then be sutured with catgut sutures and the wound closed with 
efficient drainage of the mediastinum. 

Foreign Bodies in the Lung. Bullets or fragments of metal often will be 
found imbedded in the lung years after a wound was received. They are 
often near the surface of the lung, and, though in some cases they may cause 
no symptoms, it is more common for them to give rise to pain, dyspnoea and 
cough, mental anxiety and not infrequently hemoptysis. They usually will 
be accompanied by much scarring and induration of the lung and pleural 
tissues round. After accurate localisation by means of X-ray films, if the 
foreign body is causing symptoms, it should be removed by thoracotomy and 
exploration of the lung. 

Foreign Bodies in the Bronchus. (See p. 368.) 


INJURIES OF THE HEART AND GREAT VESSELS 


Wounds of the great vessels, whether produced by stabs, gunshot or crushes, 
are almost invariably fatal, and there is little prospect of operation being 
possible. 

Rupture of the Heart is rare. It has been described as occurring spon- 
taneously without any injury to account for it, and at other times it has 
occurred as the result of a severe crush or some sudden exertion on the part 
of a patient, whose heart muscle has degenerated. Such a rupture is generally 
found in the left ventricle near the septum, and the condition as a rule causes 
almost instantaneous death. 

Wounds of the Heart. These injuries are usually due to stabs, gunshot, or 
impalement on spikes. Occasionally they are caused by crushes of the chest 
wall, in which sharp fragments of fractured ribs may be driven into the heart 
muscle. In most cases death occurs within a few moments, but an increasing 
number of successful cases of suture of the heart are reported (cardiorrhaphy), 
such cases always being due to external penetrating wounds (stabs and 
gunshot). The right ventricle is the chamber most often injured and the left 
auricle the least common, and such wounds sometimes implicate the muscular 
walls of the heart without penetrating its cavities. The thick muscular wall 
of a ventricle may suffice to check the h»morrhage, and hence wounds of the 
ventricle have been found to be less dangerous than those of the auricle. 
The most favourable wounds are those produced by small objects such as 
stilettos, etc. In many cases the patient dies almost at once, either from 
sudden cessation of the heart’s action, from intense external hmmorrhage, or 
from the pericardium becoming full of blood under pressure and this hindering 
the cardiac movements (acute cardiac compression). Occasionally the object 
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which produced the wound may remain in situ and plug the aperture, 
thus preventing hemorrhage; in such a case, of course, it must not be 
withdrawn except upon the operating table, when the heart is exposed and 
all preparations made to suture it. If the patient survives for a few hours 
he will be found usually with a smal] wound over the heart; collapse is intense, 
and he may have lost much blood. The pulse is small, irregular, weak and 
rapid ; turbulent action of the heart, great pallor, restlessness, cardiac pain, 
air hunger and dyspnoea will be present. There may be an increase in the 
area of cardiac dulness, adventitious sounds on auscultation, especially 
whizzing, churning and bubbling sounds, and signs of a pericardial effusion. 
Should the patient survive for twenty-four hours or more, probably the 
signs and symptoms of a purulent pericarditis will supervene (see p. 460). 

Treatment. Isolated cases of spontaneous recovery from a wound of the 
heart have been recorded, but they are very rare. If there is a reasonable 
certainty that the heart is injured, or the pericardium is full of blood, and 
provided the patient is not in extremis, an operation to open the pericardium 
and stop the hemorrhage by suturing the wound in the heart will offer a fair 
chance of recovery. In any case, if the patient appears to be dying from 
“compression of the heart’ by a pericardium full of blood, operation is 
urgently demanded to open the pericardium and relieve the pressure. If 
the pulse rate is rising and the general condition is getting worse, operation 
is a matter of grave urgency, but if the diagnosis is uncertain and the general 
condition improving, it may be justifiable to temporise by giving morphia 
and carefully watching the progress. In this case on no account must the 
wound be probed or disturbed unnecessarily. The operation is one of no 
special difficulty ; local anesthesia or gas or ether all can be used for its 
_ performance. The pericardium is exposed by turning up an osteoplastic 
flap comprising the skin and the fourth, fifth, and perhaps the sixth costal 
cartilages. This flap is best turned outwards to avoid injury to the breast. 
If necessary, a portion of the sternum may be removed, while if the patient 
is very bad, no attempt to raise an osteoplastic flap should be made, but two 
costal cartilages simply should be removed. The pericardium will be tense 
and dark from effused blood; it is quickly opened by a longitudinal 
incision and the blood let out, and sponged dry. The wound in the heart, 
when found, is temporarily closed by the fingers and the pulse probably will 
improve at once. Deep interrupted sutures are then introduced into the 
heart muscle to close the wound and tied, if possible during diastole. The 
pericardium is then sponged dry again, further stitches introduced into the 
heart if necessary to complete hemostasis and the pericardium completely 
closed by suture without drainage. The flap of skin and muscle is sutured 
into place with a small drain down to, but not into, the pericardium for twenty- 
four hours. If healing occurs by first intention the prognosis is good, but 
should pericarditis supervene, death is almost inevitable. In some cases a 
foreign body should be looked for and removed if possible, while in others it 
will be found that the interior of the heart is not opened, and that the wound 
only penetrates a short way into the muscular wall, or involves one of the 
coronary vessels. 

After the healing of a wound in the heart, the organ often remains dilated 
and fibrosis of the heart muscle and of the valves is by no means uncommon. 
The wound in the heart muscle heals by the formation of a fibrous scar, and 
as a result there are sure to be a certain number of adhesions between the 


heart and the overlying pericardium. 
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A few cases have recovered by means of organisation of a clot in the cardiac 
wound without operation, and in some of these instances sudden death has 
occurred ten or fourteen days afterwards from yielding of the weak scar 
owing to infection, or the patient exerting himself too soon. 

Injuries of the Thoracic Duct. (See p. 397.) 


DISEASES OF THE CHEST WALL 


The skin, subcutaneous tissues and musculature of the chest wall are liable 
to the same diseases as in other parts of the body, and a full description of 
these conditions will be found elsewhere. 

Boils and carbuncles are especially common on the back of the thorax, while 
tuberculous and gummatous ulceration of the skin over the ribs and sternum, 
and due to disease of the underlying bones, are frequently seen. Lipoma and 
cold abscess ate both frequent on the chest wall, while the presence of any 
swelling in or under the skin in this situation at once raises the question as to 
whether it is connected with the underlying ribs or is protruding from within 
the thorax itself, as is the case if it is due to an aneurysm, empyema necessitatis, 
or @ hernia of the lung. In the former case the swelling necessarily will be 
attached to the ribs underneath, while in the latter the presence of pulsation, 
impulse on coughing, reducibility on pressure or abnormal physical signs 
within the chest itself, usually will give the necessary information. 

Pain in the side of the chest is a common symptom, and while it always 
suggests the presence of an inflammatory condition within the thorax, such 
as pneumonia, pleurisy or empyema (q.v.), it is often due to other less serious 
conditions. Severe pain in the side often will be present before an attack of 
herpes zoster (shingles), and it may persist in the form of an intractable 
intercostal neuralgia for some time after the eruption has passed off, especially 
in elderly people. Intense sharp catching pain in the chest during respiratory 
movements is strongly suggestive of pleurisy, but it must be remembered 
that it is frequently due to muscular rheumatism (myositis fibrositis) of the 
intercostal muscles. That this is the cause usually can be discovered in any 
particular case by the fact that there are tender spots over the muscles 
affected, that there is very little rise of temperature or constitutional disturb- 
ance, and there are no physical signs within the chest, while the previous 
history of the patient and his rapid improvement under anti-rheumatic treat- 
ment (antiphlogistine applied to the chest and salicylates by the mouth) will 
help in the diagnosis. 

Gall-bladder pain and the pain of a duodenal ulcer are sometimes referred 
to the chest or right shoulder (see Chapters XV. and XVIII.). 

Cellulitis is common on the chest wall, either under the skin or in the 
tissue planes under the pectoral muscles. In most instances it is due to 
spread of infection, either from the neck or from the axillary glands. It 
gives rise to a firm, brawny, tender swelling over the affected half of the chest, 
with much fever, redness and wdema. All movements are painful. Pus 
will form soon, and the swelling becomes boggy and fluctuates, while unless it 
is soon let out, the pus may track far and wide and give rise to a grave toxemia. 
The treatment consists in early incision (see Vol. I., Ch. V.). 

Acute abscess of the chest wall may follow wounds and injuries, infection 
of a hwmatoma or osteomyelitis of the clavicle, ribs or sternum. 

Diseases of the Ribs and Sternum. Acute primary suppurative inflam- 
mation (acute osteitis) of these bones is uncommon, but it is occasionally seen 
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as a sequel to acute osteitis in other bones (q.v.), or secondary to an 
empyema. Should it occur its signs and symptoms and course are the same 
as those of acute osteitis in other bones (see Vol. I., Ch. XVIII). 

Necrosis of a portion of a rib often follows an empyema operation and 
causes a persistent sinus. 

A more common form of infection of a rib is that following typhoid fever 
(typhoid osteoperiostitis).. Here the osteitis is of a subacute nature and 
causes more or less extensive caries of the bone, with the formation of a sub- 
acute abscess under the skin over it. There is little constitutional disturbance, 
and the condition usually arises towards the end of the attack of typhoid ; 
occasionally it does not occur till years afterwards. The pathology is that of 
osteitis due to any other cause (see Vol. I., Ch. XVIII.). 

Treatment. The typhoid bacillus is peculiarly liable to lie latent in these 
tissues, and so a mere opening of the abscess and scraping the bone is not 
usually sufficient. A complete subperiosteal resection of the affected portion 
of the rib is therefore the wisest course. 

Syphilitic disease affects the sternum or sterno-clavicular joint much more 
commonly than the ribs and is not infrequent. In the sternum it takes the 
form of multiple gummata in the upper half of the bone, which erode the bone, 
form elastic swellings under the skin, and finally break on to the surface, 
forming characteristic gummatous ulcers. After ulceration has occurred, 
necrosis may set in. The condition must be distinguished from tuberculosis, 
new growths, especially sarcoma and secondary carcinoma, and protruding 
aneurysms. ; 

In the ribs syphilis gives rise to a tertiary osteo-periostitis and produces a 
painless, slowly growing fusiform swelling, which may resemble closely a 
tuberculous caries. The history of the patient, the presence of other stigmata 
and the positive Wassermann reaction will help the diagnosis. 

Treatment. The usual antisyphilitic treatment is required, but sequestra, 
if present, will have to be removed. 

Tuberculous caries of a rib is common, but the disease is not often seen 
in the sternum. It is always secondary to tuberculosis elsewhere in the body, 
and is more common in middle life than in young people. 

In the ribs it may start as a subacute osteitis, but often it appears to be 
more of a periostitis. It is not usually seen in children, and chiefly affects 
either the body of the rib or the costochondral junction. In rare cases 
it is due to a direct extension from disease in the pleura, the lung or the spine. 
It may cause expansion of the rib with or without caries, and ultimately in all 
cases it forms a cold abscess. The signs are those of a painless, slow-growing 
chronic inflammatory swelling along a rib, which gradually softens and breaks 
down to form a fluctuating swelling. If it is untreated the skin ultimately 
will get red and thin and give way to form sinuses. An X-ray film may 
show erosion or roughening of the bone. The abscess cavity often 
lies outside the rib, but frequently it is hour-glass ‘shaped, part being 
inside and part outside the chest. In this case it will have an impulse 
on coughing, and will resemble a pointing empyema. In other cases the 
abscess may form behind the breast, which appears to float upon it, and 
then the pus will point ultimately below and outside the mamma itself 
(see /p. 474). 

Treatment. Mere opening and scraping the bone is not sufficient. Com- 
plete excision of the affected portion of the rib and the surrounding abscess 
cavity should be performed after turning up a flap of skin. The cavity can 
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then be filled with iodoform emulsion, or ether, and the skin closed without 
drainage. Great care must be taken not to open the pleura. 

In the sternum tuberculosis runs a similar course, the bone usually being 
involved near the angle of Ludvig, and the cold abscess may appear in front 
of the bone. Sometimes it forms behind the sternum in the anterior media- 
stinum, and then points through a neighbouring intercostal space. Here the 
treatment is similar, the abscess wall must be removed, and the diseased bone 
excised either by gouging or with bone forceps. 

Cold abscesses are occasionally seen in the chest wall without any disease 
of bone, and in this case they are usually due to a tuberculous focus in the 
pleura or extrapleural space. 

Actunomycosis of the sternum or ribs is occasionally seen secondary to 
disease in the lungs. 

Tumours of the ribs and sternum are usually osteomata, chondromata or 
chondro-sarcomata, the latter especially occurring in the sternum. Oasteo- 
clastomata are also seen and may be multiple; they are more frequent in the 
ribs. They are all very chronic and produce slowly growing, hard, nodular, 
irregular, painless swellings, quite unlike the elastic, chronic inflammatory 
swellings of syphilis and tuberculosis, The malignant ones in time become 
very big and may invade the pleura, lungs and diaphragm. They are 
comparatively painless and produce few physical signs, and for this 
reason care must be taken not to mistake them in their early stages for the 
prominence of the ribs produced by scoliosis and vice versa. Later cough 
from pleural invasion and referred pain along the intercostal nerves will 
develop. 

Rarely a rapidly growing, pulsating sarcoma of the sternum is seen in 
middle-aged people which may resemble an aneurysm closely. 

Secondary nodules of carcinoma, following cancer of the breast, are common 
in the ribs and sternum. Secondary sarcomata and hypernephromata are 
also met with in this situation and, unlike carcinoma, cause an obvious ovoid 
swelling ; diffuse cancerous osteomalacia of these bones is sometimes seen, 
but usually causes no bony enlargement. 

Treatment. The small, non-malignant growths, if causing any discomfort, 
can be removed easily. The bigger and malignant ones also should be 
removed if their growth is slow and there are no physical signs pointing to 
severe involvement of the lungs underneath, in which case X-ray therapy 
should be resorted to. In most cases this procedure will entail making an 
extensive opening in the chest, and special anesthetic arrangements therefore 
may be needed. 

The pleural cavity should be opened a little distance away from the growth 
and a finger introduced ; if the growth involves the parietal pleura alone, its 
removal may be undertaken, but if the visceral pleura and lung are involved, it 
is best left alone. 

The skin of the chest wall is a common site for a mole, keloid, fibroma, 
lipoma, nevus and lymphangioma. The latter may be mistaken for a cold 
abscess. 

It is quite common to see patients with a prominence of one or more costal 
cartilages due to old rickets or scoliosis. In such cases little reliance can be 
placed on the history of how long the swelling has been present. 

Erosion of the sternum and the anterior part of the upper ribs may occur 
in aneurism of the ascending aorta; it is accompanied by intense pain, and 
ultimately a tumour develops which shows expansile pulsation. 
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DISEASES OF THE PLEURA AND LUNGS 


Pleural Effusions. The surgery of the pleura deals very largely with the 
question of removing pleural effusions, which may be serous, sero-fibrinous, or 
suppurative. Serous effusions may be due to several causes. The common, 
clear pleural effusion is nearly always tuberculous, but similar clear effusions 
are not infrequently seen in connection with renal or cardiac disease, or due 
to pressure on the vessels in the roots of the lungs by growths or aneurysms. 
In the case of diffuse malignant disease of the lungs or pleura such an effusion 
is usually blood-stained. Pleural effusions in children show a considerable 
liability to become purulent, and this tendency is greater the younger the 
child is. 

Treatment. There is considerable difference of opinion as to whether a 
tuberculous pleural effusion should be removed by aspiration or not; for 
such an effusion produces collapse of the lung, which may have a most 
beneficial effect on any tuberculous disease present in that organ: Unless, 
therefore, such an effusion is very large, and produces considerable, displace- 
ment of the heart, dyspnoea, and dulness almost up to the clavicles, there 
should be no hurry about removing it by aspiration. Where, however, the 
effusion is definitely not tuberculous, removal of the fluid is strongly indicated. 
In many cases the chest will have to be aspirated with a hollow needle first for 
diagnostic purposes, and it will be found fairly often that the fluid withdrawn 
is purulent, although the physical signs did not suggest it. If aspiration is 
necessary it should be done at the spot where there is most dulness and loss of 
breath-sounds—the seventh intercostal space close to the angle of the scapula 
being in most cases a favourable situation to insert the needle. To prevent 
re-accumulation after aspiration a dram of adrenalin 1-1000 in 6 ounces of 
saline may be injected into the pleural cavity. 

Empyema. An empyema, or collection of pus within the pleural cavity, 
may arise from several different causes, for organisms may reach the pleura 
in the following different ways :— 

1. As an extension from inflammation in the lung, such as pneumonia, 
bronchiectasis or pulmonary abscess. 

2. Asa result of suppuration in or around the cesophagus, or in connection 
with one or other of the abdominal organs. 

3. By the blood stream, in septicemia or pysmia, typhoid, influenza, or 
scarlet fever. 

4, As a result of penetrating wounds (q.v.). 

5. In many cases the infection is tuberculous and associated with a tuber- 
culous lung underneath. 

An empyema may be confined to a portion of the pleural cavity (encysted 
empyema), or it may involve the whole pleural sac (total empyema). 

The organisms which may be the infecting agents in a case of empyema are 
many. Inchildren the infection is more commonly due to the pneumococcus, 
and such cases usually arise in connection with pneumonia, bronchiectasis or 
pulmonary abscess. In adults the streptococcus is quite common; when 
this is so the infection very likely will be found to have spread through the 
diaphragm from an infective focus within the abdomen, either via the 
lymphatics or by direct spread, and in such a case the Bacillus coli often will 
be present also. Many empyemata are due to mixed infections, saprophytic 
bacteria sometimes predominating. The whole pleural cavity may be involved 
or the infection may be confined to the base, especially in cases where it has 
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spread from the abdomen through the diaphragm. At other times a localised 
collection of pus will form between the lobes of one lung, and as such inéerlobar 
empyemata usually give rise to great difficulty in diagnosis, they exhibit a 
tendency to become chronic and persist for a long time. Occasionally 
collections localised at the apex are seen, and this condition is more common 
in children (apical empyema). In an early case the pleura is not very much 
altered in structure, although from the first it will be red and congested and 
there will be a certain amount of lymph deposited upon it. Cases produced 
by the pneumococcus appear to give rise to more lymph formation than do 
others, while if the pus has been present a long time and the case is chronic, 
the pleura, especially the parietal layer, will become enormously thickened and 
hard, owing to the formation of fibrous scar tissue, while it will be lined with a 
layer of granulation tissue. Such a thickened pleura is at times nearly an 
inch thick : it is as hard as cartilage and tends to draw the ribs close together. 
The lung collapses backwards towards the spine, and though at first its texture 
remains unaltered, after a time it becomes fibrosed and sclerosed, while pleural 
adhesions may form and divide the pleura up into compartments. 
~ Inan early case, after an effusion is removed, the lung expands readily, but 
in old-standing cases this is prevented, partly by the sclerosis of the lung tissue 
itself, and also by the way in which the visceral pleura has become thickened 
and hardened. Unless the lung expands after the effusion is removed, a large 
free space will be left in the pleura, lined by a pyogenic, granulating membrane, 
which will produce a more or less continuous discharge and which is certain 
to cause a persistent sinus, communicating with the exterior of the chest wall. 
The body is capable of making certain efforts to obliterate this cavity, and if 
the cavity is small it may be successful without the aid of the surgeon. The 
way in which this sometimes may be brought about is as follows :— 

(a) The opposite lung will expand, becoming emphysematous and pushing 
the mediastinum over towards the diseased side. 

(6) The ribs will fall in slightly and this will be helped by the spine under- 
going a scoliosis with its concavity on the diseased side. 

(c) The diaphragm will rise and play its part in obliterating the space. 

(d) There will be an exuberant growth of granulations within the cavity. 

Should these changes be insufficient to obliterate the space, the cavity will 
persist more or less indefinitely and may give rise to much discharge and 
ill-health. 

If left untreated, an empyema sooner or later will burst through the chest 
wall and form a localised abscess under the skin. This usually occurs on the 
front of the chest, through the second or fifth intercostal spaces, but is some- 
times seen in the axilla, where it resembles an axillary abscess; when the 
pus is under the skin and outside the chest wall, it may track far and wide 
before finally bursting through the integument. This condition is known as 
an empyema necessitatis, and when it is situated on the left side of the chest 
the fluid may be felt to pulsate, owing to the transmitted pulsation of the 
heart (pulsating empyema). In other cases a neglected empyema may burst 
into a bronchus and the pus be coughed up. This is not a desirable state of 
affairs, as it carries with it a risk of drowning the patient, or of infecting the 
parenchymatous tissue of either lung by aspiration of the pus into other 
bronchi. Spontaneous cure has occasionally followed this accident, more 
especially in the case of interlobar empyemata. 

The character of the pus varies to a certain extent with the nature of the 
organisms present. That due to the pneumococcus is usually thick and creamy, 
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with abundance of fibrinous material in it. When due to streptococci, it may 
be thin and watery, while if the B. coli is present it may be brown or dark in 
colour and has a particularly offensive smell. 

If left untreated, the patient will die ultimately from toxemia, displace- 
ment of the heart or lungs, or general blood infection ; while in other instances 
pericarditis or peritonitis may supervene. An empyema does not often 
burst through into the abdomen, but cases have been recorded where the pus 
has tracked down the sheath of the psoas muscle and formed a psoas abscess, 
and also where it has presented in the back and loin. 

Clinical Features. The signs and symptoms of an empyema may be over- 
shadowed by those of the disease on which the condition supervenes, but they 
may be roughly stated as follows :—The heart will be displaced towards the 
sound side and the affected side will not move properly on respiration, while 
the intercostal spaces may be flattened or even bulging. On percussion there 
is marked dulness over the lower portion of the chest to a varying height, 
while at the apex of the lung and below the clavicle Scodaic resonance may be 
present, and in children there may be a box-like note. On auscultation the 
breath sounds are usually absent, though in children they may persist in a 
big empyema and even be tubular in character. Loss of vocal fremitus and 
marked segophony are also important signs. Dyspnoea, rise of temperature 
and pulse rate, and leucocytosis are nearly always present, while there may 
be a swinging temperature with rigors, sweats and much pallor and toxsmia. 

The diagnosis should always be confirmed by puncture with an exploring 
needle and syringe, for by no other means can the condition be distinguished 
with certainty from a serous effusion. The needle should be inserted near 
the top of a rib after drawing the skin up to produce a valvular opening, and 
in this way some of the pus may be withdrawn : the infecting organism should 
always be ascertained before operation, as it may influence greatly the 
nature and scope of the procedure to be undertaken and also the prognosis. 

In those pneumococcal empyemata where large solid masses of fibrinous 
material are present the physical signs may be obscure, as the solid material 
conducts the breath sounds to the surface. 

The prognosis in pneumococcal cases is good if they are small and unilateral. 
In streptococcal cases it is not so good, while those cases which follow scarlet 
fever, subphrenic abscess, influenza, pulmonary abscess, or septicemia have 
a bad prognosis. A tuberculous empyema always carries a bad prognosis. 

In obscure cases, and more especially in small localised empyemata, an 
X-ray picture will be of assistance and indicate where the pus is likely to be 
found. 

Treatment. The later operation is undertaken the more will the lung be 
bound down and fibrosed and the thicker the pleura will be found to be. As 
a result the prognosis both as regards recovery and rapidity of healing will 
be best if operation is undertaken reasonably early. Aspiration has its uses 
occasionally as a method of treatment as well as a method of diagnosis, as early 
pneumococcal cases will clear up occasionally after one or more aspirations, 
especially in children. Moreover, in very large collections, in streptococcal 
cases, and where the patient is exceedingly ill, a preliminary aspiration some- 
times will improve the patient’s condition greatly, so that a more radical 
operation may be performed at some time afterwards with a smaller degree 
of risk. Bilateral empyema is not commor‘and is usually seen in children. 
When it is encountered it is wisest to perform an aspiration on one side (the 
smaller side), while the bigger collection may be operated upon in the ordinary 
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way, but here in some instances it may be thought wiser to aspirate both sides 
as a preliminary. 

In general, it must be remembered that there are two important points in 
the consideration of the treatment of an empyema :— 

1. The nature of the operation performed may depend upon the organism 
present and how long the empyema has been there. 

2. It is not sufficient to apply a routine treatment to all cases, consisting 
in removing a portion of a rib and inserting a tube. This is an old-fashioned 
_ procedure and is followed by a large number of persistent sinuses. 

(A) Empyemata are occasionally divided into the two classes of synpneu- 
monicand metapneumonic. The former class, occurring simultaneously 
with pneumonic changes in the lung, and therefore really being part 
of a general blood stream infection, are far the more serious, and. 
include the streptococcal cases. The whole pleural cavity is ofteu 
involved, no adhesions being present and no attempt at localisation. 

(B) The latter class represent the ordinary empyema following pneumonia. 
In this class adhesions are often present or well formed after a few 
days and then the empyema becomes localised to part of the pleura] 
cavity. Thus the whole process is less acute and more localised than 
in class A. In this second class therefore early open drainage may be 
wise, but in the former class it must -be delayed for some time and 
probably be avoided altogether. 

(A) In those empyemata due to the streptococcus (usually following 
influenza or septicaemia) the results of treatment by repeated aspiration are far 
better than those of early drainage. The pus in these cases is usually thin 
and watery, and aspiration may be persisted in until it becomes thicker and 
more creamy. When this occurs drainage by operation may be performed, and 
it should usually take the form of a closed or suction drainage. If repeated 
aspiration fails to cure the condition (as it often does), then one or other forms 
of closed suction or syphon drainage must be employed for a time: this may 
have to be followed after a week or two by open drainage. Open drainage 
should never be undertaken early in a streptococcal empyema as it does more 
harm than good. 

(B) We should have three objects before us in performing an operation on 
a pneumococcal empyema of the second class, namely, to let out the pus, to 
ascertain the state of the pleural cavity, and to remove the large amount of 
slough and the big fibrinous masses which are so often found to be present. 
The ideal operation, therefore, which usually can be performed in most 
adults who are moderately fit, consists in resecting a large portion of a rib, 
opening the, pleura, separating the ribs so that the hand can be introduced, 
letting out all pus, inspecting the pleural cavity thoroughly and removing 
all solid fibrinous masses. In most cases this will have to be followed by 
drainage of the pleural cavity. It must, however, be realised that the 
pleura, like other serous membranes, has a considerable power of resisting 
infection when properly treated, and in early cases due to the pneumococcus 
it will be found that if primary suture without drainage is performed and the 
air replaced by oxygen, after the pleural cavity has been thoroughly cleared 
out, in about 15 per cent. of cases primary healing by first intention will 
be obtained. Should the temperature rise again and signs appear of a 
reaccumulation of fluid, one or two aspirations may be sufficient to clear 
it up, but in many cases the wound will need reopening and draining, 
which is easily done. In cases where the pus has been present more than 
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four or five days, or in all cases where the infecting organism is other 
than a pneumococcus, the operation must be completed by draining the 
pleural cavity with a large but short tube, and this tube must not be long 
enough to press upon the lung ordiaphragm. The portion of rib to be resected 
should be as far back and as low down as possible, care being taken to avoid 
the scapula, while the best skin incision will be found in most cases to be a 
vertical one. With this incision enlargement downwards is easy, and there 
is no chance of the openings in the skin and in the rib not corresponding 
in position. The seventh or eighth rib is usually selected for excision, and 
the periosteum is first exposed, incised longitudinally and then stripped off 
the front, sides and back of the rib with Farabceuf’s rugine and Doyen’s 
curved rib elevator. In this way there is no danger of injuring the inter- 
costal arteries and nerves. At least 3 or 4 inches of the rib are excised with 
forceps, the periosteum at the back of the rib and the parietal pleura 
incised and the pleural cavity opened. The drainage should continue for as 
short a period as possible, but usually it will be found necessary to leave the 
tube in situ until the discharge becomes thin and serous, which may take any- 
thing from about three days to a fortnight. As soon as the tube is removed 
every effort should be made to encourage the lung to expand, and this is best 
accomplished by applying Klapp’s suction bell and making the patient take 
gentle, deep breathing exercises, play wind instruments, swing dumb-bells, 
and blow water from one Wolfe’s bottle to another through a tube. 

Although irrigation of the pleura may be useful in chronic empyema 
tinuses, we do not advocate it in acute or recent cases. 

There are three instances in which this somewhat extensive operation 
described on p. 445 may not be wise :— 

1. In the case of patients who are desperately ill, usually with very large, 
neglected empyemata. Here resection of a rib might be too severe an under- 
taking, and as an emergency proceeding either aspiration or the insertion of 
a large trocar and cannula or drainage by an incision between two ribs 
probably will be more successful. 

2. In the case of children. In infants and small, children the results of the 
ordinary operation of rib resection for empyema are bad. Everything must 
be done to diminish the magnitude and shock of the operation, and it is there- 
fore better not to remove a portion of the rib, but to be content with making 
a small opening between two ribs and introducing a tube. This can be done 
either by means of an incision, or else with a trocar and cannula, and the 
procedure should be supplemented by means of syphon or suction drainage 
through the tube (closed drainage). Children do not tolerate open drainage 
of the pleural cavity well, and syphon or suction drainage has therefore con- 
siderable advantages in their case. 

8. In the synpneumonic and streptococcal cases as described on pp. 444 
and 445. 

The question of the most suitable anesthetic for such an operation is 
important. Though the operation for empyema can be performed under 
local or regional anzesthesia, a general anesthetic in the form of gas and oxygen, 
evipan, or ether is quite satisfactory. There is no need for intratracheal ether, 
while local ansesthesia is best reserved for patients who are very feeble. It 
has often been stated that the patient should never be laid upon his sound 
side for the operation to be performed, but should lie either upon his back or 
upon the side of the empyema. We have never found any objection whatever 
to placing the patient upon his sound side for the operation to be done, 
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alae he is properly packed up with sandbags to allow the chest to 
expand, 

The treatment of the localised forms of empyemata, namely the apical, 
interlobar, basal and diaphragmatic types, is similar, but great care must be 
taken to make the incision directly over the collection of pus and not to break 
down the adhesions and infect the rest of the pleural space, and in these cases 
open drainage is undoubtedly best. Irrigation of the chest with antiseptic 
solutions is unnecessary and in the first few days has proved dangerous, giving 
rise to collapse and even sudden death from pleural shock; in chronic 
empyema sinuses it is safer and more beneficial (g.v.). Great care must be 
taken that the drainage tube is securely fixed, as many such tubes have 
disappeared into the pleural cavity, and extraction of them may be difficult. 

Tuberculous Empyema. This may appear -insidiously in a case of 
phthisis, and result from the infection of a pre-existing serous effusion. In 
other instances it occurs more or less suddenly from the rupture of a phthisical 
lung cavity into the pleura, usually with escape of air into the pleural cavity 
too (tuberculous pyopneumothorax). In the former case the pus may be aterile 
or may contain a pure culture of tubercle bacilli, but in the latter it will 
contain usually other organisms, such as streptococci and staphylococci, as 
well. Both conditions are serious events, and treatment is unsatisfactory, 
for aspiration is likely to be followed by tuberculous infection of the needle 
track, and drainage is certain to be followed by a sinus, for the lung is diseased 
and adherent and will not expand; while if there is a patent opening into a 
bronchus, a pleuro-bronchial cutaneous fistula may form. Operation should 
be avoided, therefore, for as long as possible, but if it becomes necessary 
owing to severe displacement of the heart or intense toxemia, it is best to 
combine drainage with removal of some of the overlying ribs to enable the 
pleural cavity to fall in and perform an operation rather similar to that 
required for chronic empyema sinus or to the thoracoplasty performed for 
phthisis (see p. 455). 

Chronic Empyema Sinus. In far too many cases, in spite of efficient 
drainage of an empyema and respiratory exercises, the sinus communicating 
with the pleural cavity refuses to heal. It must be remembered that if the 
collection of pus has been a large one a sinus may not close for several weeks, 
and yet gradually cease discharging at the end of that period, but if such a 
sinus is not healed at the end of three months it is not likely that it is going 
to heal spontaneously, and the question of further surgical treatment to close 
it will arise. 

The causes which may prevent such a sinus from healing are various: in 
many instances the primary operation has been inefficiently performed, in 
that it has either been delayed too long or else because no attempt has been 
made to remove the sloughs and fibrinous masses (which act as foreign 
bodies) from the pleura. Other cases are due to fibrosis and sclerosis of the 
lung parenchyma, thickening of the visceral pleura or pleural adhesions ; 
while it is by no means uncommon to find lying in the unobliterated pleural 
cavity one or more pieces of drainage tubing, and even safety pitis and gauze 
plugs which have been “ lost.” Caries or necrosis of the rib at the point where 
it was sectioned is also seen, and this too will prevent the sinus from closing, 
while in other instances the supervention of a tuberculous infection of the 
pleura will accownt for the condition. In these cases the pyogenic granu- 
lating membrane lining the pleural cavity continues to form pus, and should 
the sinus for some reason become temporarily occluded, a re-accumulation of 
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pus will occur in the pleural cavity and give rise to fever and further signs of a 
pleural effusion; in any case a long-standing empyema sinus will cause 
considerable ill-health, ansemia, cough and dyspnosa, while in some instances 
it will lead to clubbing of the fingers and lardaceous diseases. Unless the 
condition is cured by operation the ultimate prognosis is grave. ) 

An X-ray photograph of the chest should always be taken, as this will 
show the extent of the cavity, the condition of the underlying lung and 
pleura, and, in many instances, the presence of such causes as a foreign body 
in the pleura or necrosis of a rib. 

Treatment. In a few instances, where the cavity is small and no such cause 
as necrosis or a foreign body is present, an autogenous vaccine or irrigation 
with mild antiseptic solutions, such as eusol or carbolic, may cause it to close, 
but in most instances operation will be the only remedy, and this should be 
undertaken if the sinus persists for more than three months, provided the 
condition is not tuberculous. The exact size of the cavity may be ascertained 
by means of an X-ray photograph taken after the sinus has been filled up 
with lipiodol or bismuth solution, and also by percussion, and still better by 
the use of the thoracoscope. If the cavity is at the base of the lung benefit 
will be obtained by a phrenic avulsion. 

At first the cavity should be opened up and an airtight tube introduced to 
which suction can be applied. This will often diminish the size of the cavity. 
If this fails a bigger operation must be undertaken to obliterate the cavity 
either by allowing the rigid chest wall to fall in to meet the lung or to encourage 
the lung to expand to meet the chest wall, or by a combination of these two 
proceedings. 


The procedures for allowing the rigid chest wall to fall in are two in 
number :— 

(1) Estlander’s Operation. This consists in the removal of portions of the ribs 
overlying the cavity, either by one vertical incision or multiple horizontal incisions. 
Though it may suffice to obliterate a small cavity, it is not likely to succeed in the 
case of a large one, as the thickened and tough parietal pleura may prevent the chest 
wall from falling in almost as effectively as do the ribs. 

(2) Schede’s Operation. This is a considerably more severe procedure than 
Estlander’s operation, but it is likely to prove more effective in the case of large 
cavities. In this operation not only are the ribs removed, but also their periosteum, 
the intercostal muscles and the thickened parietal pleura, nothing being left of the 
chest wall to cover the lung except the skin and subcutaneous muscles. The opera- 
tion is performed by turning up a flap of skin and subcutaneous tissues, the apical 
part of which will correspond with the lowest part of the cavity. This flap should 
not be turned up all at once, but, commencing at the bottom, it is enlarged step by 
step as the cavity is exposed. The lowest rib covering the cavity is first removed, 
and then the whole of the cavity is completely exposed by removing all the other 
ribs, which comprise its outer wall, together with the pleura and intercostal muscles. 
The outer wall of the cavity may be resected entire, removing ribs, intercostal 
muscles and the pleura in one piece from below upwards with sharp bone forceps. 
The periosteum must be removed to prevent the formation of new bone. The 
intercostal vessels are tied, the pleural cavity cleaned out with antiseptics, and the 
skin flap sutured back into place and pushed down on to the lung by means of bulky 
dressings. Drainage must be provided for a few days. This method of performing 
the operation from below upwards ensures that the right amount of the outer wall 
of the cavity is removed, for it is impossible to say how much will need removal 
until the cavity itself is thoroughly exposed. It is a severe operation, and will be 
followed by considerable shock ; when this has passed off there will be considerable 
reaction and the patient probably will run a high temperature Sa ehttey days, but 
this will settle down gradually, and in a successful case the sinhs should close in 
about four weeks. The chest wall will be left weak at this spot and a considerable 
amount of compensatory scoliosis of the spine will occur. 
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Wilms’ operation (see p. 453) has also been performed to obliterate these cavities. 
It gives rise to less after-deformity and weakness, but its chances of obliterating a 
large cavity satisfactorily are very much less. 

The other method of attempting the closure of such empyema cavities by causing 
the collapsed lung to re-expand is known as decortication of the lung. Here the 
pleural cavity is freely opened by removal of one or more ribs, and an incision is 
made down the whole length of that part of the visceral pleura which forms the 
bottom of the cavity. When. this has been done, in most cases the thickened visceral 
pleura can be dissected off the underlying lung quite freely, though care must be 
taken not to tear the lung tissue. After this has been completed, if the anssthetic 
is being given by the intratracheal method and the anesthetist is asked to raise the 
pressure considerably, in many cases the lung will be seen to expand immediately. 
If, however, the lung tissue is sclerosed and fibrosed, we cannot hope that this will 
occur. In other cases it is of advantage to combine a decortication of the lung with 
a partial Estlander’s operation or Schede’s operation. It will occasionally be found 
that the visceral pleura cannot be stripped off the lung, and if this is the case, and 
it is still thought that the lung is capable of expansion, the visceral pleura may be 
criss-crossed by incisions in various directions, going down to, but not into, the 
lung substance (discissian of the pleura), and this may enable the lung to expand 
to a certain extent. 


New Growths of the Pleura. These are rare, but are usually endothelio- 
mata rather similar to those seen in the dura mater, and in many cases they 
are not malignant. They give rise to no symptoms at first, but on examination 
there is an area of dulness corresponding to the growth, and signs of com- 
pressed lung tissue underneath. They are best diagnosed by the thoracoscope 
and, when small, should be remaved by opening the pleura and excising the 
affected portion, together with the ribs over it if necessary. 

Hydatid Cysts. These occasionally occur in the pleura. Their diagnosis 
and treatment are similar to when they occur in the lung. 


DISEASES OF THE LUNGS 


The diagnosis of diseases of the lungs is always difficult, and it should be 
remembered that the evidence of the stethoscope alone usually indicates 
a lesion above the root of the lung, too high, and a lesion below the lung 
root, too low. Fortunately, an X-ray film usually will give exact information 
on this point. 

It is only certain diseases to which the lungs are liable which are at present 
regarded as suitable for surgical treatment, but a considerable increase in the 
scope of surgery in this region of the body is occurring as new methods are 
introduced. 

"Abscess of the Lung. Abscess of the lung is not an uncommon condition 
and may be acute or chronic. It is three times as common in males as in 
females and mare common on the right side than the left. It may follow an 
acute infection of the lung tissue, such as a septic pneumonia, or be due to the 
spread of infection around a bronchiectatic cavity. In other cases it is the 
result of an infarct of the lung, and in very many instances it supervenes as a 
sequel of the lodgment of a foreign body in a bronchus ; cases will be seen in 
which this has occurred after operations in the regions of the mouth, nose 
and throat, especially tonsillectomy and dental extractions, when it usually 
commences in about ten or fourteen days. Should a foreign body of any kind 
lodge in # bronchus, if it is not removed, an abscess of the lung is exceedingly 
likely to occur. Other causes of the condition are a suppurating hydatid cyst, 
and also e general pywmic or septicemic infection, or any condition which 


occludes a large bronchus such as an aneurysm, growth or mass of glands. In 
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these-latter cases the abscesses are usually multiple, and they will not then 
be suitable for surgical treatment. 

An acute abscess has practically no capsule or barrier round it, but the 
chronic abscess has a very thick, hard, fibrous capsule. The acute abscess 
gradually passes into the chronic type if the patient survives long enough. 

The signs and symptoms of a pulmonary abscess in its early stages may be 
obscure, but as the condition advances they will became very definite and 
characteristic. The diagnosis of such an abscess is made by noting that after 
an attack of pneumonia or the inhaling of a foreign body the signs of a 
persistent localised consolidation or of a cavity in the lung will be present, with 
an offensive purulent sputum and a swinging temperature. The amount of 
expectoration bears no relation to the size of the abscess cavity. The patient 
becomes very ill, with pallor, sweats and wasting, and rapidly goes downhill, 
In the sputum, which is profuse and foul, fragments of lung tissue or elastic 
tissue and hsmatoidin crystals may be found, while an X-ray examination 
may show the presence of the abscess and its situatior=. After a few days such 
an abscess may burst into the bronchus, and in some cases, especially if the 
abscess is in the upper lobe, this may lead to a spontaneous cure, but if the 
general signs are not relieved, or if the purulent sputum continues for more 
than a few weeks, operation will have to be undertaken. 

Treatment. An acute abscess should be treated by medical measures. 
assisted by positional drainage and perhaps when not too acute by broncho 
scopy. 

In the case of a chronic abscess, however, surgery will probably be necessary, 
though some authorities treat these chronic abscesses also by bronchoscopy 
or by artificial pneumothorax to collapse the abscess cavity. An artificial 
pneumothorax is only safe in the case of a chronic and deep-seated abscess 
with a good thick capsule and then it often fails. If it is too near the surface 
of the lung a pyopneumothorax may result. A phrenic avulsion will at times 
assist an artificial pneumothorax. Bronchoscopy, which has to be repeated 
many times, often makes the patient feel better, lowers the temperature and 
diminishes the sputum, but it probably never produces a cure. It is however 
of value as a preparation for operation. 

We feel, however, that, as in the case with abscesses in other situations, 
the correct treatment of this condition consists in incision and drainage. 
Here we are dealing with a patient who generally has a profuse, purulent 
expectoration, and ordinary methods of anesthesia are, therefore, open to 
the risk that the patient may be drowned or develop a septic pneumonia | 
owing to the pus pouring or being aspirated into the opposite lung or other 
parts of the same lung. This is, therefore, one of the chest conditions where 
intratracheal ether is the best anmsthetic, for it keeps the airway clear, 
prevents inhalation, and tends to force the pus out of the operation wound 
as soon as the abscess is opened. Local or spinal anesthesia also is valuable. 
The abscess can be localised approximately by X-rays. A step which always 
should be taken is the insertion of a needle for exact localisation of the abscess 
(and in some cases to settle the diagnosis), but this should be done after 
the patient is anwsthetised and on the table ready for the operation to proceed ; 
when the pus has been found, the needle may be left in place as a guide. 
Unless there are other indications from the X-ray film or other sources, 
it is best to commence by inserting the needle at the point of maximum 
dulness. When the pus is found (as shown either by its appearance in the 
syringe or by the odour), or if it cannot be struck by the needle, a vertical 
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incision is made through the skin and a large portion of one or two ribs which 
appear to be nearest to the abscess (as shown by the needle or the physical 
signs) is removed. The pleura i is then palpated gently, and it will be found 
that one of three conditions is present: either— 

1. The parietal and visceral pleurse will be adherent at that spot, and the 
abscess be immediately underneath. 

2. The two pleural layers are not adherent at that spot, but they are 
adherent at some other spot close by. 

3. The two pleural layers are not adherent anywhere. 

These are points of great importance, for so vital is it to avoid infecting 
the pleural cavity that no attempt to open into the lung abscess must be 
made unless the two pleural layers are already adherent, or are first sutured 
together at the point selected. 

In case 1, though adherent, it is wise to enforce the adhesions by stitching 
the two pleural layers together with a ring of sutures before incising the 
lung. 

In case 2, any opening made into the free pleural cavity must be closed 
and a fresh opening made at the spot where the pleura is adherent after 
reinforcing sutures have been introduced. 

In case 3, the lung must be palpated to ascertain where the abscess is, 
and that portion of it which appears to be nearest to the abscess must be 
drawn up and sutured to the parietal pleura before it is incised. If this 
is impossible, the wound should be packed with gauze to promote the 
formation of adhesions, and the abscess opened six or eight days later. 

Some surgeons recommend that the operation should be performed always 
in two stages, the first stage consisting in exposing the pleura but not opening 
it. The freely exposed pleura is then firmly pressed down upon the visceral 
pleura with a big gauze plug soaked in iodine, the wound is resutured and the 
plugging is then left in it for about five days. The iodine preserves asepsis, 
irritates the pleura and makes the two layers adherent. In five days or so 
the operation is completed by reopening the wound, taking the pack out, and 
opening the abscess through the adherent area. 

When one or other of these steps has been done, the visceral pleura is 
incised, the lung tissue incised with a diathermy cautery and the 
abscess opened. Pus is let out, gangrenous lung tissue is gently removed with 
the finger or a scoop, and the cavity explored. Drainage of the cavity must 
then be established. This is best done by a large tube, which is passed into 
the cavity and surrounded by lightly packed gauze plugging to control any 
hzmorrhage. An abscess usually will give an indication of its position by the 
increased hardness or resistance of the lung tissue within its neighbourhood, 
but if on exploration no pus or abscess cavity can be found, the tube should 
be passed down into the hard and indurated area in the hope that pus may 
come out through it in a short time. In a few days, after the discharge has 
ceased to be offensive, the tube may be gradually reduced in length. Irriga- 
tion of a pulmonary abscess cavity is not recommended, for such a cavity 
frequently communicates with the bronchus, but suction is valuable at the 
time of operation. Those cases of lung abscess which recover after operation 
show considerably less tendency to form a sinus than do ordinary cases of 
empyema; nevertheless the same measures should be taken to promote 
expansion of the lung after operation as in an ordinary empyema, to eliminate 
the suppurating cavity in the lung tissue as soon as possible. 


Prognosis. The prognosis of such a case is reasonably good, about 60 
20-—4 
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per cent. of recoveries being expected in cases treated by operation. Under 
medical treatment alone only 15 per cent. of cases recover. 

Gangrene of the Lung. The causes of this condition are, in general, the 
same as those of pulmonary abscess. It is occasionally found to follow cases 
of ordinary lobar pneumonia in debilitated subjects. Pathologically the 
process is almost exactly similar to the formation of an abscess in the lung, 
the difference in this case being that the infection is more virulent and the 
patient’s resistance less efficient, so that the infective process spreads and 
causes death of large portions of lung tissue, while the tissues do not react 
with the formation of a wall of fibrous tissue to limit the spread of the disease. 
The physical signs and symptoms are much the same, the signs of consolida- 
tion or cavitation being’ present, usually at the base of the lung, while the 





Fia. 154. X-ray film showing how the bronchial tree can be demonstrated by 

the injection of lipiodol into the trachea. In this picture the left side is in 

a very advanced stage of bronchiectasis, whilst the right side is normal. 
general condition of the patient is very much worse. The temperature may 
be high and swinging, but is frequently subnormal, and the patient pro- 
foundly toxic. The sputum is copious, dark-coloured and exceedingly foul ; 
it separates on standing into an upper frothy layer, a middle dark-coloured 
fluid layer, and a bottom layer of greenish-brown semi-solid tissue in which 
disintegrated lung parenchyma will be found. Occasionally severe hemoptysis 
will occur. The treatment is similar to that of a pulmonary abscess, but the 
gangrenous portion of lung must be removed freely. The prognosis is very 
much worse. 

Bronchiectasis. Inthis condition, as a result of previous fibrosis of the lung, 
there is a dilatation of the bronchial tubes, with the formation of large 
spaces in the lung in which secretions accumulate and decompose. There are 
many causes of this condition, which are much the same as those of pulmonary 
abscess. The condition is a very chronic one, and gives rise to considerable 
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general ill-health, together with a profuse and very foul sputum. Clubbing of 
the fingers and gradual shrinkage of the lung occur, giving rise to displace- 
ment of the mediastinum, while the diagnosis and extent of the disease can be 
confirmed by X-ray films. The patients become very toxic and short of breath, 
while hsmoptysis may be frequent and severe. The cough is so incessant and 
the sputum so foul that they are intolerable to themselves and to other people. 
The condition may be confined to part of one lung, but, unfortunately for 
surgical treatment, usually it is diffusely spread throughout one or both lungs. 
In common with other chronic septic conditions in the chest, abscess in the 
brain is a frequent terminal complication. 

Treatment. The treatment of this condition is in the first instance 
medical, and surgery can hope to benefit only those cases where the disease 
is confined to one lung, or even part of a lung. The opening and draining 
of bronchiectatic cavities is not satisfactory, as they are usually multiple, and 
the only procedures which are likely to prove beneficial are those which aim 
‘at obliterating completely the diseased portion of the lung or removing it 
radically. The condition of the bronchi and the extent and distribution of the 
bronchiectatic condition can be investigated by means of an X-ray photo- 
graph after lipiodol has been injected (see Fig. 154). About 4 c.c. of lipiodol 
are injected into the larynx with a special syringe and needle through the 
cricothyroid membrane; the fluid can be directed into whichever side is 
required by placing the patient upon that side. There is no discomfort or 
coughing, and no anesthetic is required. Excellent pictures thus may be 
obtained. Equally good results can be obtained by instilling the lipiodol 
into the larynx through the mouth by means of a special syringe. 

Wilms’ operation, which consists in removing small portions of the anterior 
ends of the upper nine ribs and, at a later date, excising similar small portions 
of the posterior ends of the same nine or ten ribs in order to allow the whole 
side of the chest wall to fallin en masse, has proved beneficial in some cases, 
but the collapse is not as a rule sufficient. Phrenic avulsion or a thoraco- 
plasty performed on the same lines as that performed for phthisis (see p. 455) 
has also given a considerable measure of success, though owing to the rigidity 
of the dilated bronchial tubes neither of these procedures is as successful as 
they are in phthisis ; other operations which have been undertaken have con- 
sisted in ligature of the branch of the pulmonary artery going to such a lobe, 
while the diseased portion of the lung has been burnt out by repeated applica- 
tions of a powerful cautery. Another operative treatment consists in bringing 
the affected portion of the lung out of the chest through the incision, and 
fixing it tightly there: in a few days it sloughs away. This can be done only 
in those cases where the disease is localised and the lung free from adhesions. 
These last three operations gave somewhat disappointing results, and as they 
are by no means free from risk they are seldom practised in this country now. 

An artificial pneumothorax is not usually beneficial, as the dilated bronchi 
are too stiff and rigid to be cajlapsed by this means. 

Though not very satisfactory, these “‘ collapse methods” such as thoraco- 
plasty and phrenic avulsion are the best procedures when the disease is more 
or less diffusely spread over the whole lung, as is unfortunately very common ; 
but if the condition is localised to one lobe or even two lobes, or even the 
lower lobes of both lungs, by far the best treatment is to remove the diseased 
lobe by the operation of lobectomy. 


An artificial pneumothorax is done first and the chest is opened between two ribs 
by a long incision. No bone need be removed, but the procedure is sometimes made 


454 THE CHEST , 


easier if the ribs immediately above and below the incision are cut across. The 
affected lobe which is usually adherent is set free and the dissection gradually carried 
down to the root or hilum of the lung. As soon as this is exposed, two special 
clamps are applied to the root of the lung. Some surgeons prefer to use special 
instruments known as snares, though they are really tourniquets. Between these 
two clamps the hilum is cut across and the lobe removed. The stump of the hilum, 
gripped in the deeper clamp, is then dealt with, the vessels tied or sutured and the 
bronchus closed and sealed over. This may be done by crushing the bronchus, and 
as the risk of the ligature coming off is always present, it is wise to sew the hilum 
over with mattress sutures. The clamp is then removed and the stump sewn over 
with pleura or a portion of lung tissue. An alternative method of doing this is 
described on p. 458. As pleural infection in a mild form is almost certain to follow, 
most surgeons leave a small tube in, usually through a separate stab incision ; others 
wait and see and probably have to put a tube in later if aspiration fails. The results 
of this operation are good ; the remaining lung tissue rapidly expands and fills the 
chest, and the mortality is in the neighbourhood of 10 to 15 per cent. 


The risks of a lobectomy depend very largely on whether the patient is 
very toxic or not. In early cases with little or no toxemia the risk is not 
more than 7 per cent., but in advanced cases, with pallor, cyanosis, breath- 
lessness, etc., the risk is far greater, being in the neighbourhood of 40 per cent. 
Moreover, generally speaking, the more toxic the patient is, the more adherent 
and rigid is the lobe, this making the operation much more difficult and 
severe. Children stand lobectomy very well, often better than a laparotomy. 

In a few cases where the disease has existed in both right and left 
lower lobes, a lower lobe lobectomy has been done on both sides—with a 
good interval between them. In other instances where the disease has 
extended over the whole of one lung, removal of the whole lung has been 
successfully performed (total pnewmectomy). Special preparations in the form 
of ‘‘ cavity-emptying ”’ by posture, bronchoscopy and suction, must be care- 
fully carried out and special forms of anwsthesia are necessary. High spinal 
anesthesia is very suitable, while failing this gas and oxygen after premedia- 
tion, or very light chloroform anesthesia (if the patient is not very toxic), are 
also suitable. 

Phthisis. Surgery is beginning to play an important part in the treatment 
of cases of phthisis. The artificial pneumothorax treatment of this condition, 
by which a partial or total collapse of one lung may be obtained in order 
to put that organ completely at rest, is definitely established as a procedure 
conferring great benefit upon suitable cases. For this treatment to offer a 
possibility of improvement it is essential that the disease should be more or 
less confined to one lung, or at any rate much more advanced on one side 
than the other. Tuberculosis probably is never confined absolutely to the 
one lung, but if there is only a mild degree of infection on one side, and a 
severe degree on the other, the case may be regarded as suitable for artificial 
pneumothorax. For the way in which the details of this treatment are done 
the reader is referred to special works on the subject. 

In certain cases artificial pneumothorax is impossible, owing to the two 
layers of pleura being adherent to each other, so that the lung cannot collapse. 
These pleural adhesions are of two kinds, consisting in some cases of a few 
isolated, thick, cord-like bands, while in other cases the two pleural surfaces 
are densely adherent to each other over large areas. In the first case, where 
there are a few cord-like adhesions, an incomplete artificial pneumothorax 
may be achieved, and then it is quite easy to sever the restraining adhesions 
by cutting them with a small knife, the actual cautery or the diathermy 
knife, without an open operation, with the aid of the thoracoscope (intra- 
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pleural pneumolysis). ‘The section must be made as near the parietal pleura 
as possible. This is a better and safer procedure than opening the pleura 
and cutting the adhesions. In performing a thoracoscopy a certain degree (as 
complete as possible) of artificial pneumothorax is first established, and the 
thoracoscope is then introduced into the pleura by puncture with a trocar 
and cannula. The lung, pleura and pleural adhesions can be seen and 
examined freely, and in order to cauterise the adhesions a special long cautery 
is introduced into the pleural cavity by means of a second puncture, and is 
guided by direct vision with the thoracoscope while the adhesions are being 
cut. To avoid making a second puncture the ordinary defulgurising cysto- 
scope may be used, or a thoracoscope with a diathermy electrode passed 
down it. The whole procedure is done under a local anesthetic. When 
these adhesions have been severed the lung may be collapsed completely by 
producing an artificial pneumothorax in the ordinary way. 

In the other type of case, where the two pleural layers are extensively and 
closely adherent, the thoracoscope cannot be used, as there is no free space 
to insert it into, and these are the cases in which operative procedures are 
valuable. Before undertaking any elaborate operation to collapse the lung, 
the opposite lung must be meticulously examined, and if there is anything 
more than the slightest amount of infection in it, the operation had better 
not be undertaken. The type of disease which is most likely to be benefited 
by operative treatment is the chronic type with extensive cavitation, fibrosis, 
profuse expectoration, and occasional hemorrhages. Several operative pro- 
cedures may be employed in such a case. 


One operation, known as Extrapleural Pneumolysis, consists in making an open- 
ing between two ribs down to, but not through, the pleura ; the ribs are then forced 
apart by means of a rib-spreader, the hand is inserted outside the pleura, and the 
parietal pleura gently stripped off the ribs with which it is in contact. This may be 
done all over the apex of the lung, and down the back and sides as far as necessary. 
The lung then collapses, and the large extrapleural intrathoracic cavity left must be 
filled with some sterile substance to keep the lung collapsed. Kat, muscle and sterile 
paraffin wax have been used for this, and the ribs are then drawn together and the 
wound closed without drainage. The operation produces a most satisfactory collapse 
of the lung, with no deformity whatever, but, unfortunately, it is often found that 
the foreign substance introduced to fill the cavity gives rise to trouble weeks or 
months later, and it may be extruded or have to be removed. 

Some surgeons perform this operation from the back of the chest, but it is best 
performed from the front between the second and third ribs. 

A more recent method consists in an extrapleural freeing of the lung as here 
described. If there is any free pleural cavity this will probably be opened into and 
thrown into the space with the extrapleural space already made. When this has been 
extensively done the wound is resutured in at least two layers and air is introduced 
with an artificial pneumothorax apparatus, an extrapleural pneumothorax being 
thus produced. Frequent refills are necessary. This method has at present largely 
replaced the use of paraffin wax, etc., but it must be remembered that the surgery 
of phthisis changes from week to week probably only to vanish altogether in the 
very near future. 

Another procedure, though more severe, in many cases gives better results. 
This consists in a thoracoplasty performed on the lines of Saugman’s opera- 
tion, in which a J-shaped incision is made down the back parallel to and about 
3 inches from the spinous processes, starting opposite the seventh cervical vertebra 
and turning forwards towards the side of the chest, about 3 or 4 inches below the 
angle of the scapula. The muscles are separated, the ribs stripped of their perios- 
teum, and as large portions as possible of the upper nine or ten ribs removed. The 
first rib must be included, and the portions should be removed right back to the 
angle of the rib and as far forward as possible. Altogether about 35 to 45 inches of 
rib are removed. In this way an extensive collapse of the side of the chest wall is 
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brought about without opening the pleura. The wound is closed, but a drainage 
tube is inserted for forty-eight hours; when healed, the patient should wear a sup- 
porting apparatus to prevent the chest bulging when he coughs, while it is often 
wise to perform the operation in two stages with an interval of two or three weeks 
between. The operation is best done under avertin and gas and oxygen anszsthesia ; 
light chloroform may be used, but ether is undoubtedly harmful to phthisical lungs. 
The intercostal nerves are infiltrated with alcohol before they are exposed in order to 
prevent shock and, still more, diminish severe after-pain. We do not regard local 
anzsthesia as suitable for the operation, though it is popular on the Continent. 

This complete thoracoplasty is now performed much less often, as its place is being 
taken to a considerable degree by a localised apical thoracoplasty. This is naturally 
more suitable for localised apical disease. A similar but higher and smaller incision 
is made, and extensive lengths of the first three to five ribs are removed from the 
back. Almost the whole of the first rib should be taken away. This may be com- 
bined with an extensive stripping of the pleura all round the apex, off the ribs and 
surrounding tissues, and by these means a very complete and permanent collapse 
of the apex may be obtained. There is less shock than after the complete operation 
and practically no visible deformity. 

In order further to immobilise and collapse the base of the lung, these operations 





Fic. 155. Large hydatid cyst in the base of the right lung subsequently 
removed by operation. The picture is taken from behind. 


well may be combined with avulsion of the phrenic nerve in the neck, this 
paralysing the diaphragm and allowing it to ascend. This operation is performed as 
follows: a transverse incision two inches long is made just above the clavicle and 
outside the sternomastoid. The latter muscle is retracted inwards and the outer 
border of scalenus anticus is identified. The phrenic nerve is found running down 
upon the muscle postero-external to the carotid sheath. The nerve is cut, the upper 
end is crushed and the lower end grasped in artery forceps, and pulled upon steadily 
and gently. By gradual traction very long lengths of the nerve may be dragged up 
out of the thorax, often the whole nerve being brought away. This avulsion is 
essential as a mere section of the nerve leaves intact the accessory branch from the 
fifth root via the nerve to the subclavius, which joins the main nerve within the 
thorax ; local anesthesia may well be employed for this operation on the nerve. 

Other operations which have been employed in phthisical cases without much 
success are section of the first rib in apical cases, Wilm’s operation (see p. 453), which 
does not produce enough collapse, incision and drainage of tuberculous cavities, 
excisions of infected portions of the lung, and ligature of the pulmonary artery for 
hemoptysis. With the exception of the last operation, which has met with one or 
two remarkable successes, these other proceedings are not recommended. 

In order to produce further collapse of the apex, the operation of phrenic avulsion 
may be supplemented by a section of the scalene muscles. This is easily done 


through the same incision (Scalenotomy). 
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Hydatid Cysts of the Lung and Pleura. The lung is the second commonest 
organ in which hydatid cysts are seen, the total number found in the lung 
representing about 10 per cent. of the whole. They are not often seen in this 
country, and hydatids of the pleura are exceedingly rare. The lung reacts 
differently in their presence to the way in which the other organs do, in that 
it does not give rise to the formation of a fibrous ectocyst around the true 
cyst itself, the only evidence of irritation of the lung tissue being an increased 
vascularity. In the pleura, however, a hydatid cyst does give rise to an 
ectocyst. Such a cyst may grow rapidly and is particularly liable to rupture 
into a bronchus ; this accident sometimes will cause the death of the patient 
from drowning. Occasionally such a rupture gives rise to a spontaneous cure, 
but more frequently the cyst becomes secondarily infected, leading to an 
abscess of the lung. The symptoms of such a cyst are usually a chronic 
cough, slight mucoid expectoration, and a certain amount of pain from 
irritation of the pleura, while the physical signs indicate the presence of 
what appears to be a stony dull, solid body or large mass of consolidated 
lung tissue. 

Eosinophilia is frequently present, as is also a positive Casoni intraderma) 
test and complement-fixation test, while the X-ray appearance is usually . 
characteristic. On no account must a cyst in the lung be aspirated with a 
hollow needle, except on the operating table when the chest is opened, as 
there is great danger of rupturing it into a bronchus and drowning the patient. 
Though a small hydatid cyst may be left alone, as soon as there is definite 
evidence that it is increasing the chest should be opened and the cyst exposed 
with the aid of an intratracheal anesthetic, as this will prevent the patient 
from drowning should the cyst unexpectedly rupture. The cyst may be 
opened and the endocyst can as a rule be easily detached and removed, the 
same precautions being taken to ensure that the two pleural layers are 
adherent as are taken in the case of an abscess in the lung (see p. 451). The 
cavity that is left will need drainage for five or six days, after which time it 
should be obliterated gradually as the lung expands. 

Emphysema of the Lung. Attempts have been made to benefit this 
condition by resection of small portions of several ribs close to the sternum, 
in an effort to restore mobility to the rigid chest wall, which is possibly the 
cause of the condition. Care must be taken not to open the pleura. The 
operation is not without danger, and its results are not very satisfactory. 

Primary Growths of the Lung. Two main types of primary growth of the 
lung are encountered, and seem to be increasingly common, especially in 
aniline dye workers. The first or commoner class commence in the hilum 
and mediastinum and spread into the lung substance. The more rare ones 
originate from the epithelium of the smaller bronchi and alveoli and remain 
localised to the lung for a comparatively long period. These are rare, but 
they are the only ones in which surgical treatment is possible. These tumours 
are squamous-celled carcinomata (oat-celled), and they are symptomless until 
they begin to irritate the pleura or press upon and obstruct a bronchus. A 
description of their physical signs and symptoms belongs rather to the 
physician than the surgeon, and few at present are seen in an operable con- 
dition. Occasionally a tumour occurs in which the growth, as shown by an 
X-ray tilm, is confined to one lobe of the lung, and in such a case if the affected 
lobe can be removed it gives the patient a reasonable chance of recovery. The 
situation of such a growth can often be indentified by bronchoscopy and a 
piece removed thus for microscopic section. The only hope of finding 
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growths of the lung in an operable stage lies in the early exploration of all 
suspicious cases, and by modern methods this is no more serious than an 
exploratory laparotomy. 

Exploratory Thoracotomy. After a preliminary artificial pneumothorax 
the chest is opened between two ribs. An opening large enough to insert two 
hands can then be made by spreading the ribs apart: this is made even 
easier if a short piece is removed from the back of one or both of the ribs 
concerned. If necessary one or two ribs can be removed. The whole of that 
side of the chest can then be seen and thoroughly explored. The heart, great 
vessels, lungs and cesophagus are easily approached and visualised. If the 
operation is being done to remove a growth of the lung, according to the 
situation of the growth, the affected lobe is drawn up into the wound, and 
the vessels and the bronchus supplying it exposed by blunt dissection. The 
vessels are tied and the lung tissue at the base of the lobe is cut through, so 
that only the bronchus is left uncut. The bronchus is then crushed with 
powerful forceps, tied and divided, and its proximal end invaginated with a 
purse-string suture, the neighbouring portion of the lung being sutured over 
it. The wound is closed with drainage for two or three days. 

The diathermy cautery will be found very valuable for cutting lung tissue 
or adhesions in this operation. An alternative method of performing this 
operation of lobectomy is described on p. 453. ) 

Secondary Growths of the Lung. These are particularly common in 
connection with any form of malignant growth, especially sarcoma and 
carcinoma of the breast. They can be detected by an X-ray film as rounded 
opacities occurring in the lung, and always should be looked for before removal 
of any primary growth is undertaken. 


DISEASES OF THE MEDIASTINUM 


Acute inflammation of the mediastinum (cellulitis or abscess, mediastinitis) 
is usually due to the spread of acute infection from cellulitis of the neck, 
under the deep cervical fascia, or from ulceration of the cesophagus. This 
is a most serious condition and gives rise to a rapidly spreading mediastinitis 
or cellulitis, with high temperature and grave toxemia. In other cases the 
condition follows a perforation of a carcinoma of the osaphagus or damage 
done by a foreign body impacted in the cesophagus, for such a foreign body 
may ulcerate through in a comparatively short time. Infections of the larynx, 
thyroid, ribs and lungs also may cause this condition. It is usually the 
anterior mediastinum which is involved, and in this case there will be pain 
behind the sternum and between the shoulder blades. with tenderness over the 
sternum and redness and oedema of the skin. Dyspnea, cardiac irregularity 
and rigors may also be present. An abscess may form and burst through an 
intercostal space, or into the trachea, esophagus or pleura. If the patient 
recovers, adherent pericardium (see p. 460) and interference with the heart’s 
action may be the result. 

Treatment. Drainage sometimes may be provided by opening the medias- 
tinum by exploring downwards from the neck behind the sternum, while if 
the anterior mediastinum is infected, as shown by retrosternal pain and bulg- 
ing intercostal spaces on either side, it may be drained by incising an inter- 
costal space, removing a rib cartilage or trephining the sternum. In these 
cases the patient usually dies within a few days. 

Large tuberculous abscesses are not infrequently seen in the posterior 
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mediastinum as a result of spinal caries, or the breaking down of tuberculous 
mediastinal glands. These can be diagnosed at once by means of an X-ray 
film, and they may become sufficiently big and produce enough pressure to 
need relief. In some cases they point above the sternum, but such an abscess 
is generally best opened by the operation of costo-transversectomy. In this 
operation a vertical incision is made parallel to the spine at the outer border 
of the erector spine ; the posterior portion of a rib is resected together with 
the transverse vertebral process with which it articulates. In this way the 
mediastinum is entered, the pleura pushed aside if necessary, and the abscess 
opened. This should bé done preferably on the right side. 

Growths of the Mediastinum. A variety of tumours occurs in the 
mediastinum : sarcomata, new growths of the thymus gland, retrosternal 
goitres (see p. 412), and occasionally teratomata ; dermoid cysts are also 
found. These conditions will give rise to werious signs and symptoms, 
according to which structures they press upon most. Many of these con- 
ditions are suitable for surgical treatment, and in not a few instances the 
sternum has been split longitudinally, the two halves retracted outwards, 
and an exploration of the mediastinum proved successful. It is always easy 
to insert radium into a mediastinal sarcoma by trephining the sternum, but 
the results are very uncertain, as are also those of deep X-ray therapy. 

The Cfsophagus. When the pleural cavity is freely opened and the lung 
collapsed a free examination of the intrathoracic part of the cesophagus may 
be made. In this way foreign bodies tightly impacted have been removed 
and growths of the cesophagus have even been resected, though there will be 
considerable difficulty in dealing with the severed ends of the tube (see 
p. 359). The cesophagus may be reached either (1) through the back of 
the mediastinum by an operation rather similar to that of costo-transversec- 
tomy, several ribs, with the transverse vertebral processes to which they are 
attached, being removed on the left side in the form of a flap, the pleura being 
pushed aside and the cesophagus exposed where it lies on the bodies of the 
vertebre ; or (2) it also may be exposed by collapsing the left lung by arti- 
ficial pneumothorax and opening the left pleura between two ribs. (3) The 
cesophagus may be set free in the thorax and then cut and drawn up into 
the neck through another incision, being thus completely removed. The 
danger of all operations in which the cesophagus or bronchus are opened 
through or outside the pleura is sepsis, for the cesophagus has no serous coat 
covering it and the liability to a subsequent empyema or mediastinitis 1s great. 


DISEASES OF THE PERICARDIUM AND HEART 


Pericardial Effusions. These may be either serous or purulent, the former 
being seen in connection with many medical conditions, whereas the latter 
occur most commonly as a complication of acute osteitis (see Vol. I.). 
When the pericardium is distended with fluid it pushes aside the pleura and 
spreads upwards, tending to produce a forward rotation of the apex of the 
heart. The bare area of the pericardium, which is left uncovered by the 
notch in the left pleura and lung, will be increased, and the cavity may 
be aspirated, therefore, in the fifth intercostal space close to the border of the 
sternum or alternatively about 14 inches to the outside of the sternum, so as 
to avoid the internal mammary artery. Aspiration is only to be adopted in 
the case of clear serous effusions which are causing considerable cardiac 
embarrassment, and in this connection it must be remembered that a peri- 
cardial effusion and a dilated heart may closely resemble each other. In both 
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conditions the area of cardiac dulness is increased, dyspnosa and distress will 
be present, and the pulse be rapid and feeble. With pericarditis, however, the 
heart sounds will be muffled and a friction sound may have been previously 
detected, while the cardiac impulse will be greatly diminished. The dilated 
heart gives rise to a diffused impulse all over the area of cardiac dulness, 
while the heart sounds will be clear but of a tick-tack nature. 

Suppuration in the pericardium is a most grave condition. Incision and 
drainage will be necessary here, and this may be accomplished readily by 
removing the fourth or fifth costal cartilage under local or general anesthesia, 
dividing the triangularis sterni and thereby exposing the pericardium, which 
is opened freely, washed out and drained. This operation gives rise to a fair 
percentage of successes and should be undertaken as soon as possible on a 
reasonable suspicion that a suppurative pericarditis is present. 

An alternative route, which does not give so good an exposure, is through 
the costosternal angle above the peritoneum, which is pulled down out of the 
way by a retractor, so that it need not be opened. The interval between the 
costal and sternal portion of the diaphragm is opened and the lower part 
of the pericardium exposed and drained. We, however, cannot recommend 
this method. 

An alternative method of drainage of the pericardium when suppurative 
pericarditis is combined with a left empyema (as is not uncommon) is to drain 
the pericardium into the left pleura. 

In some cases of pericarditis, after the meee has been opened and 
drained, it will be found that pus is retained behind the heart in the cul de sac 
of Haller, and when this is so, a tube may be inserted into it from the left side 
of the pericardium. 

Pericardial Adhesions. As a result of previous pericarditis, the heart may 
become adherent to the pericardium covering it, and in this case adhesion 
of the latter to the chest wall, which often supervenes as the result of peri- 
cardio-mediastinitis, will interfere considerably with the cardiac movements. 
Embarrassment of the cardiac action is also caused by the pressure which the 
rigid chest wall exerts on a heart which is greatly hypertrophied as the result 
of valvular disease. For this condition the operation of cardiolysis, which 
consists of the removal of a portion of the chest wall over the heart, has been 
practised. This operation consists in removing the third, fourth and fifth 
left costal cartilages, sometimes with a piece of the sternum. The peri- 
chondrium also must be removed and the pericardium as far as possible set 
free. At a later stage the whole of the anterior wall of the pericardium may 
be removed and any large pericardial adhesions be divided in order to set the 
heart free. Many successful cases of this operation are recorded. 

In some instances the pericardium and tissues round have become calcified. 
The calcareous plaques should then be pealed off and the heart, as it were, 
decompressed. These conditions are sometimes grouped under the heading 
of chronic constrictive pericarditis. 

Cardiac Massage. A few cases of successful cardiac massage have been 
recorded in instances of sudden cessation of the heart’s action or syncope 
under anesthesia. The peritoneum is quickly opened in the epigastrium and 
the heart rhythmically compressed against the anterior wall of the thorax 
through the diaphragm. Some surgeons have made a practice of incising the 
diaphragm in order to do this, but this procedure is not necessary. : 

Surgery of the Great Blood Vessels. Two operations have been practised 
upon the great blood vessels. One main primary branch of the pulmonary 
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artery has been tied successfully to check hemoptysis in cases of phthisis 
or bronchiectasis. This operation is not difficult, the pericardium being 
exposed and opened by removing the second and third costal cartilages’and 
the vessel tied, inside the pericardium, at the point where it leaves the serous 
sac. Gangrene of the lung does not follow, as the bronchial arteries are suffi- 
cient to preserve the vitality of the lung tissues. 

The second operation is known as Trendélenburg’s operation, and it 
attempts the removal of an embolus from the pulmonary artery in a case of 
pulmonary embolism. Suitable cases are rare, for death either occurs within 
a few minutes of the onset or, if the condition is less severe, recovery will take 
place with signs of a pulmonary infarct, and the only cases which should be 
subjected to it are those who live a few hours, but are obviously getting worse. 
Moreover, in many cases the condition is really one of pulmonary thrombosis 
rather than embolism. The operation has been performed successfully on 
animals, but so far in this country only one human case has survived more than 
fifteen days, although in Sweden several successful cases are alive and well. 
The base of the heart is exposed by removing two or three left costal cartilages, 
the pericardium is opened, and all the large vessels as they enter and leave 
the heart are temporarily clamped in one large special clamp. These vessels 
must not be clamped for more than ninety seconds, and during this time the 
pulmonary artery must be opened, the clot exttacted with forceps, and the 
incision in the pulmonary artery closed with a temporary clamp. The clamp 
on the great vessels can then be removed so that the circulation is restored, 
and the clamped incision in the pulmonary artery can be sutured after this 
without hurry. 

Operations on the valves of the heart for regurgitation are at present only 
in an experimental stage. Mitral stenosis has recently been treated by opening 
the left auricle through one of the usual cardiac incisions (see p. 460), insert- 
ing the finger, and cutting or stretching the valve. The auricle is then 
sutured, the inserted finger preventing any severe bemorrhage during 
the operation. It is sometimes worth while converting mitral stenosis 
into mitral incompetence by performing a section of a valve with a direct 
vision valvulotome. 

Angina Pectoris. Many attempts have been made to remedy this condition 
by surgical measures aimed partly at providing an improved blood supply for 
the cardiac muscle, and partly at relieving the intense pain. Sympathe- 
ticectomy, either in the form of a simple division of the left sympathetic cord 
between the superior and middle cervical ganglia, or that of complete removal 
of all these ganglia, is a rational proceeding and in some cases appears to have 
relieved the pain temporarily at any rate. Alcohol injection (85 per cent.) into 
the upper six dorsal roots “has the same object in view. Thyroidectomy has 
also a sound theoretical basis in that it lowers the basal metabolic rate and 
may thereby compensate for the damaged state of the coronary circulation 
and diminish the amount of work required of the heart. A fair number of 
cases have been reported which show very marked improvement after this 
operation. Attempts to revascularise the myocardium have shown some 
measure of success. Thin portions of the pectoralis major have been grafted 
to the inner surface of the parietal pericardium, the inner surface of this 
and the epicardium being roughened to produce adhesion. In several patients 
this produced marked improvement. Pedicle grafts of omentum have been 
brought up through the diaphragm and sutured to the myocardium. 
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THE DIAPHRAGM 


Injuries. Wounds of the diaphragm are usually due to gunshot wounds 
or stabs. The symptoms are generally those of associated injury to the 
thoracic or abdominal viscera. If the patient recovers, he is likely to develop 
a diaphragmatic hernia (see p. 462). 

Rupture of the diaphragm is uncommon. It may be produced by a sudden 
increase in abdominal pressure as the result of crushes or muscular efforts in 
vomiting or parturition. It is usually on the left side, and cases have occurred 
where the rupture has been produced by an casophageal bougie. The condition 
is likely to be accompanied by visceral injuries or displacements, and gives 
rise to much shock and severe pain on coughing or deep inspiration. Physical 
signs pointing to the presence of abdominal viscera in the thorax may be 
found, while it is said that risus sardonicus may be present in diaphragmatic 
lesions. Wounds and openings in the diaphragm get very little chance of 
healing and only form a thin, weak scar, on account of the continuous move- 
ments of the muscle, and thus the subsequent occurrence of a diaphragmatic 
hernia is very common. 

The treatment of this condition should aim first at relieving any visceral 
injury which may be present. If possible the opening in the diaphragm should 
be sutured, either by the transpleural route or by the abdomino-thoracic 
method. 

Diaphragmatic Hernia. This is a name which is applied to a bulging or 
protrusion of any of the abdominal conterits through the diaphragm into the 
thorax ; as it does not as a rule consist of a true peritoneal sac, it is more 
strictly a prolapse. The condition is usually congenital, when it is due to 
imperfect development of one half of the diaphragm and is usually seen on 
the left side. In other rare instances the prolapse has occurred through one 
of the natural openings in the diaphragm, while in other instances it is the 
result of ruptures, stabs or wounds involving the diaphragmatic muscles. 
The reason why it is most often seen on the left side is that the support of the 
liver is lacking there, so that the omentum, stomach and transverse colon 
may prolapse into the thorax. The opening varies in size greatly and may 
occupy one-half of the muscle. Very few cases have been diagnosed during 
life unless they are strangulated ; such symptoms as there are are dyspeptic, 
due to the stomach disturbance, depression of the epigastrium, bulging of the 
ieft side of the chest, dysphagia and signs in the chest suggestive of a pneumo- 
thorax, while gurgling and intestinal sounds may be heard and the heart 
may be displaced. In many cases no symptoms or disturbance of health are 
present, though attacks of pain may occur due to nipping of the pylorus or 
cardia, so that the condition simulates a duodenal or gastric ulcer. X-ray 
examination with a barium meal will show the condition at once. Should 
the contents strangulate, the symptoms of a high-up, acute obstruction, 
together with puzzling chest symptoms, will appear. 

When such a hernia is suddenly produced, signs and symptoms of a ruptured 
diaphragm predominate above all others (see above). 

Treatment. If possible, an attempt should be made to return the prolapsed 
viscera to the abdomen and to close the aperture. This may be very difficult, 
and the best incision is a thoracico-abdominal one, which resects portions of 
the lower two or three ribs, opens the pleura, and also opens the peritoneum by 
pulling the left rectus outwards. Through a big vertical incision of this kind 
a fair exposure may be obtained and the diaphragmatic opening be closed. 
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. As the pleura is opened freely, it is best to perform the operation by means of 
intratracheal ether. 

Diaphragmatic pleurisy is an important condition for the surgeon, for it 
may resemble closely various acute abdominal conditions, such as acute 
cholecystitis, acute appendicitis, or perforation of a gastric ulcer. It leads 
to severe abdominal pain and rigidity, but the rigidity passes off momentarily 
at each inspiration, and the patient may complain of his breath catching him. 
At first very few signs may be present in the chest, and peristaltic sounds are 
normal on auscultation. 


RESUSCITATION FROM DROWNING 


Drowning is a form of asphyxia from immersion in fluid. The period of 
total submersion which is sufficient to render any possibility of recovery 
hopeless is very uncertain, but as one recovery has been reported in a patient 
who was said to have been submerged for twenty-five minutes, treatment 
always should be attempted. 

The air passages, mouth, and throat must be emptied of water as quickly 
as possible by rolling the patient on to his front with the head lower than the 
body, and as the trachea probably will be full of a churned-up mixture of 
water, mucus, saliva and blood, this should be squeezed out as far as possible 
by pressing on the back while the patient is lying on his face. The mouth 
should be opened, the tongue drawn out, the clothing loosened, and warmth 
be applied in every possible way. The most important thing is artificial 
respiration, and this should be commenced as soon as possible without 
stopping to ascertain whether the signs of death are present. 

Sylvester’s method is not applicable in this case, as it is important to keep 
the patient prone, and not to turn him on his back at all; the best method, 
therefore, is Schafer’s method. To do this the patient is kept prone with the 
arms above the head and the face turned to one side, while the surgeon kneels 
astride of him, facing his head, and lays the palms of his hands on the lower 
part of the chest and loins, one on each side. He then leans forward so that 
his whole weight presses his hands firmly against the patient, thus com- 
pressing the lower half of the chest and forcing the diaphragm up. After 
continuing pressure for about two seconds the surgeon swings up and back 
and releases all pressure, whereupon the chest expands again, the diaphragm 
descends, and air is drawn into the lungs. These two movements should be 
repeated regularly to imitate the natural movements of respiration about 
sixteen times a minute. The resumption of natural respiration should be 
watched for, and when it commences the artificial movements should 
synchronise with it. This method causes a minimum of fatigue to the operator 
and should be kept up for an hour at least, unless natural respiration com- 
mences before this. Cardiac stimulants may be administered hypodermically, 
and as soon as the patient can swallow he should be given warm drinks. 


TREATMENT OF POISONING BY GAS 
See Vol. I., Appendix. 


CHAPTER XII 


THE BREAST 


Surgical Anatomy. The breast is an organ which is developed in the skin 
and may be regarded as analogous to an extremely large sweat or sebaceous gland. 
It lies embedded in the superficial fascia over the chest and extends from the lower 
border of the second rib to the lower border of the sixth rib, and transversely from 
the outer border of the sternum to the midaxillary line. It lies upon the pectoralis 
major, serratus magnus and external oblique muscles, being separated from these 
muscles ‘by the deep fascia (pectoral fascia). Its borders are ill defined and pass 
insensibly into the surrounding fat. From its upper and outer quadrant a tail- 
like process projects up towards the axilla and, in some cases, may reach right into 
the axilla as high as the third rib (axillary tail), passing partly under the pectoralis 
major. The breast consists of the parenchyma or gland tissue, a connective tissue 
framework, which contains the vessels and nerves, and the mammary fat, which 
surrounds it. It is divided for the purposes of description into four quadrants, the 
upper and outer, upper and inner, lower and outer, and lower and inner. Radiating 
in all directions from the breast are delicate fibrous processes, some of these, the 
suspensory ligaments of Cooper, being loosely attached to the skin over the breast, 
while others pass into the muscles and fascia under the gland. Over the centre 
of the breast is the nipple, surrounded by an area of dark-coloured skin, the areola, 
and at the apex of the nipple the milk ducts open. 

The breast derives its blood supply from three sources: the long thoracic artery 
(external mammary), the perforating branches of the internal mammary and a few 
perforating twigs from the intercostal vessels. The nerve supply of the skin over 
the breast comes from certain descending branches of the cervical plexus and the 
lateral and anterior cutaneous twigs of the second, third, fourth, fifth and sixth 
intercostal nerves, while the gland tissue itself is supplied by the terminal branches 
of the third, fourth, fifth and sixth intercostal nerves. 

Lymphatic Drainage. The cutaneous lymphatics draining the skin over the 
breast pass down in the septa of the subcutaneous fatty fascia to join an important 
plexus of lymphatic vessels running behind the breast in the pectoral fascia; the 
lymphatics from the nipple and areola also join this plexus, but on their way there 
pass through a small lymphatic plexus under the areola—the subareolar plexus of 
Sa : 

The vessels from the gland tissue run in the connective tissue around the lobules, 
also to join the plexus in the pectoral fascia, some directly, but the majority via the 
subareolar plexus. A few of the lymphatics from the inner half of the breast 
anastomose across the middle line with those of the other side, which will account for 
the permeation of carcinoma cells from one breast to the other—while other vessels 
from the lower and inner quadrant of the breast run down towards the epigastrium 
and communicate with those of the abdominal wall; peritoneum and liver, and this 
is probably the track by which carcinoma cells from the breast may reach the 
abdomen and liver. A few lymphatic vessels from the medial half of the breast 
pass through the intercostal muscles into the anterior mediastinum, a few others 
from the upper half of the organ proceed directly up over the clavicle to the supra- 
olavicular glands in the neck, while there may be a small number of isolated 
lymphatics which run back along the intercostal vessels to the spine, but the vast 
majority of them pass directly to the axillary glands. These glands may be grouped 
into four sets :— 

(a) The central—on the axillary artery, which receive vessels from the skin and 
periphery of the breast. 

(b) The pectoral—lying under the top part of the pectoralis major and receiving 
vessels from the subareolar plexus. 

(c) The subscapular—at the back of the axilla; these receive vessels from the 
lateral half of the breast. 
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‘i (4) The subclavian—which lie at the apex of the axilla and receive a few lymphatios 
irect. 

The breast is an organ which varies considerably in different persons, in size, shape, 
consistence and appearance, and these variations will depend upon whether the 
patient is fat or thin, upon her age, and whether the gland has ever functioned or not. 
In the young woman in whom the breast has never functioned, it is firm, smooth 
and rounded with thick, well-defined margins, and the nipple and areola are soft 
and rose-coloured in blondes, pigmented in brunettes. During pregnancy it swells, 
remaining soft and smooth, the veins over it become distended, and the areola and 
nipple become larger and darker in colour. After lactation it shrinks and loses 
its firm, rounded shape, becoming irregular in texture from deposit of fat and tending 
to become pendulous. After the menopause the secreting tissues undergo atrophy 
and the breast shrinks and becomes coarse and knotty on palpation. In the thin 
woman it becomes small and flattened out, but in stout subjects it is replaced almost 
entirely by fat and may become very big, prominent and pendulous. The whole 
breast always can be moved freely upon the underlying pectoral muscle. 


To examine the breast properly the whole thorax, both breasts and both 
shoulders should be exposed, while the patient may be either standing or 
sitting, preferably the former. The breasts first should be inspected carefully, 
comparing the two sides, and noting especially any difference in their appear- 
ance or shape, or in the condition of the skin over them. The nipples also 
should be examined carefully and note taken as to whether either of them 
appears to be indrawn, retracted, or higher than the other. Should there be 
any apparent difference between the two nipples in any of these respects, 
inquiries should be made as to how long this difference has been present, as 
a long-standing retraction of the nipple probably has no pathological signifi- 
cance. The breast should then be palpated, and in doing this its size, shape 
and consistence are noted, both by picking it ‘up between the fingers and 
also by pressing it firmly against the thorax with the flat of the hand. This 
latter method is most important, for many breasts seem thick and hard, and 
may appear even to contain an abnormal swelling when grasped in the 
fingers, but on pressing the breast substance with the flat of the hand the 
difference between thickened breast tissue and abnormal swellings will be 
detected at once. The skin over the breast must be examined carefully to 
see if it is thickened or altered in any way, to ascertain whether nodules are 
present, and to discover if it is abnormally adherent to either the breast 
tissue or any swelling that may be in the breast. If it is marked, adherence 
of the skin to structures underneath it often will be visible to the eye in the 
form of a puckered dimpled area, but in earlier cases it will be necessary to 
pinch up or stretch the skin in order to detect this adherence. If any abnormal 
swelling is discovered within the breast, its size, shape and consistence must 
be noted carefully, special attention being paid to whether it is hard, soft 
or fluid, to whether it is smooth or nodular and irregular, to whether it is of 
uniform hardness throughout or hard in some parts and soft in others, and 
to whether it is tender or not. Careful examination must be made to see 
whether the swelling is adherent either to the skin or to the nipple, to the 
muscle or fascia underneath the breast, or to the remainder of the breast 
tissue. The first point can be determined by pinching up the skin. To detect 
the second feature the patient should be told either to elevate her arm above 
her head or, better, to press her hand firmly against her hip bone in order to 
make the pectoralis muscle taut. The breast and swelling should then be 
moved, both from side to side and up and down, and its mobility compared 
with that when the pectoralis major is relaxed. The degree of attachment 
of the swelling to the remainder of the breast tissue is important, and this can 
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be ascertained by holding the breast firmly in one hand and attempting to 
move the swelling about separately. The axillary glands must be examined 
carefully bypassing the fingers of the hand right up into the apex of the 
axilla and drawing them slowly down the chest wall, while it is well also always 
to note the condition of the axillary glands on the other side, of the supra- 
clavicular glands on both sides, of the opposite breast, and of the liver. Inquiry 
should be made as to the last occasion when lactation occurred and as to the 
presence or absence of discharge from the nipple; the breast may be squeezed 
gently to see if any discharge can be forced out. 


MALFORMATIONS OF THE BREAST 


Congenital malformations of the breast are by no means uncommon. 
Absence of one or both breasts will be seen occasionally (amazia), and this 
is more common in the male; when it 
occurs, the sternal part of the pectoralis 
major is sometimes absent, while a 
portion of the chest wall and the whole 
upper limb may be under-developed. 
Absence of the nipple (athelia) 1s also 
sometimes seen, and this is more com- 
monly bilateral ; when this occurs the 
ducts of the breast open into a shallow 
depression in the areola. Occasionally 
the male breast becomes enlarged to 
approximately the size of the ordinary 
virgin breast (gynsecomastia). This 
overgrowth affects most commonly 
only the fibrous stroma, so that the 
breast is functionless ; but very occa- 
sionally instances have been recorded 
where lactation occurs in the male. 
The» condition 1s not infrequently 
accompanied by malformation of the 
Ris sexual organs. If these male breasts 

a , are large and troublesome, they may 
ii ws be removed. 
Fic. 156. Bulatoral hypertrophy of the The reverse condition, where the 
breasts. f le b t devel } 
emale breast never develops properly 
after puberty (micromasia), is occasionally seen, and this is often accompanied 
by imperfect development of the pectoral muscle and the sexual organs. 

The presence of supernumerary breasts (polymastia) or of extra nipples 
(polythelia) is comparatively common, and is more often seen in the male 
than in the female, the extra organs being placed usually on the chest or 
the upper part of the abdomen, while they seem specially to be found along 
two lines running from either nipple down the abdomen and converging 
towards the pubic symphysis. They have, however, been seen rarely on the 
axilla, buttock, shoulder, or thigh. They are nearly always functionless, but 
have been occasionally the seat of carcinoma. No treatment is usually 
required, but if they are painful or the patient objects to them, they easily can 
be removed. 

Diffuse Hypertrophy of the Breast. This is a condition which is commoner 
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in the tropics than in this country, and consists of an enormous overgrowth 
of the breast, usually on both sides, the increase in size being due almost 
entirely to hypertrophy of the fat and fibrous stroma of the breast, the 
glandular tissue taking very little part in it. The breasts are usually painless 
and functionless, while the condition commences at or about puberty or 
during a pregnancy, and progresses slowly but steadily. In time the breasts 
become enormous, and they hang right down over the abdomen and even 
reach to the thighs. They are firm and élastic, and cause considerable trouble 
and inconvenience from their size and weight. No cause is known for the 
overgrowth, except that it is due probably to the action of some internal 
secretion, while in cases where the increase in size has been rapid a mistaken 
diagnosis of sarcoma has been made. The condition is frequently associated 
with a certain amount of anemia and menstrual irregularity, and if it is 
allowed to go on indefinitely infection and suppuration of the breast tissue 
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Fic. 157. Unilateral virginal hypertrophy of the breast in a girl of 16. 


frequently set in. It must be remembered that this disease has nothing to 
do with true elephantiasis. 

Treatment. In cases associated with pregnancy it is best to wait and see 
what happens when the pregnancy is over. In other cases no treatment is 
of avail except operation. In some early cases it may be sufficient to remove 
the upper half of the breast with a transverse elliptical area of the skin 
overlying it. On suturing the gap in the skin together the remainder of the 
breast tissue will be lifted up und supported. In most cases, especially the 
more advanced ones, amputation of the breast will be found neceséary. As 
there is some evidence that when one of the breasts is removed the other 
tends to get smaller, it is best to be content with the removal of one only at 
first. 

Injuries of the Breast. Bruises here are common; they are sometimes 
produced in infants by the uneducated by the process known as “ breaking 
the nipple strings”; in adults badly-fitting corsets and direct blows often 
produce damage to the breast tissue. Severe bruises often will lead to 
extensive hematomata in the loose mammary tissues, and such a hematoma 


suppurates frequently and causes a mammary abscess. In other cases a 
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mammary hematoma will encyst itself with a firm fibrous capsule and become 
converted into a chronic blood cyst. Stabs in the breast are common, 
especially in the left one; bleeding will be very free, and ligature of the 
vessels may be necessary. Foreign bodies are very occasionally seen in the 
breast ; they are usually pins or needles, which may get into the breast by 
accident through having been stuck in the clothing ; in other instances they 
are deliberately inserted by hysterical girls. 


DISEASES OF THE NIPPLE 


It is not infrequent to find that one or other nipple is abnormally small, 
depressed, or retracted. This is sometimes a congenital condition, but more 
commonly is the result of the scarring or puckering following a previous 
mammary abscess (see p. 472). In other cases a retracted nipple is strong 
evidence of a carcinoma of the breast underneath (see p. 493). In such cases 
suckling will be rendered difficult, though the nipple often can be pressed or 
gently drawn out, or sucked out by-the breast pump, while the presence of 
such an abnormality will render the nipple specially liable to the onset of 
cracks, fissures and infection (see below). 

Cracks and Fissures of the Nipple (chapped nipple). These are hardly 
ever seen except during lactation, and are caused either by want of care and 
cleanliness, the nipples being left damp after suckling, or else are due to 
eczema of the nipple and areola, or to small injuries produced by the child 
in sucking. The skin in this neighbourhood is exceedingly delicate, and, as 
a result of the continual moisture and the irritation of suckling, such a 
crack rarely will heal until nursing is discontinued. The epithelium of the 
nipple may become rubbed off and the deeper tissues become inflamed, while 
infection is highly likely to get in, and will then spread in many cases to the 
breast along the milk ducts or lymphatics and set up acute mastitis (see 
p. 472) ; in other cases the organisms spread to the axillary glands. Nursing 
often will become so painful that the mother will desist from it, and the 
breast will then become engorged with milk, which will render it additionally 
liable to infection. If the whole nipple is inflamed it will become rigid, 
swollen, red, tender and cedematous. Cases are occasionally seen where 
lactation is not present and the nipple has been rubbed and excoriated by 
the clothing or by handling. 

Treatment. This in the first instance is prophylactic. During the last 
few weeks of pregnancy the nipple should be kept clean by washing with a 
mild antiseptic solution and hardened with alcohol or eau de Cologne, and 
immediately after nursing it should be waghed with a dilute antiseptic lotion 
such as boracic acid, carefully dried, and dusted with boric acid powder and 
starch. When a fissure has formed, an artificial nipple may be worn, but it 
is better, if possible, to discontinue the use of that breast for a short time, 
and keep it emptied by means of the breast pump. The fissure should be 
dressed with lotio plumbi or a mixture of equal parts of glycerine and 
sulphurous acid. Any infective condition of the infant’s mouth must be 
carefully attended to, while care must be taken that the corsets do not press 
upon or irritate the nipple. If small chronic ulcers persist and refuse to heal, 
they should be touched with silver nitrate. 

Eczema of the Nipple. This is a not uncommon condition, especially in 
connection with cracks and fissures of the nipple, and in many cases it is a 
simple eczema, due probably to local irritation and giving rise to a small 
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amount of sticky discharge, which rapidly dries. Its treatment is that of 
eczema on any other part of the body. 

Paget’s Disease of the Nipple (Dermatitis Maligna). This is a condition 
somewhat similar to the above, 
consisting in an eczematous con- 
dition of the nipple and areola, 
which is invariably followed 
sooner or later by the develop- 
ment of cancer in the breast 
underneath. It is thought that 
the condition is due primarily to 
& carcinoma, which appears first 
in the breast underneath, and is 
not noticed or remains latent 
until the eczema, which is 
secondary to it, has been present 
for some time; and the prob- 
ability is that the permeation 
of the subcutaneous lymphatic fee eee 
vessels by the carcinoma cells  =—-F1a. 158. 
(see p. 490) interferes so much 
with the lymphatic drainage of the skin round the nipple that the 
eczematous condition is the result of the lymph stagnation. Other theories 
are that the condition is a primary carcinoma arising in the deeper layers 
of the dermis of the nipple, or that the eczema of the nipple is the 
primary condition, and that the carcinoma is the result of the irritation to 






Early stage of Paget’s disease of 
the nipple. 
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Fic. 159. Paget’s disease of the left nipple, which has been almost com 
destroyed and is replaced by a raw red area, 
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which this gives mse. Microscopically the stratum Malpighii and the coriam 
are both proliferated, and some of the milk ducts will be found to be plugged 
with this proliferated epithelium, while occasionally masses of large multi- 
nucleated transparent cells, the characteristic Paget cells, aré found in the 
infiltrated tissues. The condition is very rarely seen on the skin else- 
where, such as the thigh or glans penis. 

Clinically we find the condition in women, usually between forty and sixty, 
and the eczema of the nipple persists for six months or a year or more before 
any swelling is felt in the breast underneath. The nipple and areola become 
red and covered with small scales, which, when detached, leave excoriated 
areas, 80 that sooner or later there is an extensive red, smooth area with no 
vesication or itching, and discharging a yellowish fluid which dries and forms 
fine crusts. Ultimately the nipple more or less completely disappears and a 
flat, bright red, weeping surface is left, of a peculiarly florid colour, which 
may spread on to and beyond the areola. The discharge is sometimes very 
copious and forms large crusts, while in other cases it is drier, and the skin, 





Fie 160. Epithcloma of the nipple in a girl of 11. This 
had been present 10 weeks. 


when picked up by the fingers, feels tough and parchment-like. The axillary 
glands become enlarged, and sooner or later a lump with the characteristic 
appearance of a carcinoma will appear in the breast underneath, usually close 
to the nipple. This carcinoma is rarely a duct carcinoma (see p. 499), and 
it runs the characteristic course of a malignant growth of the breast. 

Treatment. No local treatment for the eczematous condition of the nipple 
has any effect upon the condition, nor would it be right in principle. The 
treatment therefore consists in removal of the breast on exactly the same lines 
as for carcinoma, and this should be done, if possible, even before any palpable 
lump appears (see p. 502). 

Primary Chanore of the Nipple. This condition is seldom seen in the mothers 
of syphilitic children, in accordance with Colles’ law (see Vol. I., Ch. VI.), 
but it is not uncommon on the nipple or areola of healthy women who have 
acted as wet-nurse to a syphilitic infant. It is sometimes seen on both 
nipples, while the chancre itself is occasionally multiple ; it is usually atypical 
and gives rise to a shallow ulcer or fissure, with a hard indurated border, 
which appears in the course of very few weeks. The axillary glands are 
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always enlarged, and they may form big, firm, discrete, tender masses 
Characteristic secondary lesions will appear soon. 

The treatment is that of syphilis in general (see Vol. I., Ch. VI.). 

Tumours of the Nipple. These are rare, but epithelioma, papilloma, 
fibroma, angioma, and melanotic carcinoma have all been described, and 
run the same course here as elsewhere in the body (see Vol. I., Ch. VIII.). 

In the areola it is not uncommon to see small sebaceous and lymphatic 
cysts. These occasionally suppurate and give rise to small subcutaneous 
abscesses. 


DISEASES OF THE BREAST 


Certain conditions are met with in the breast which may be regarded as 
being on the border-line between pathological and physiological processes, as 
they all have an intimate connection with the development and function of 
the breast. 

It is not uncommon soon after birth for the infant’s breasts to become 
slightly swollen and tender, while a little secretion may flow from the nipple. 





Fia. 161. Acute mastitis neonatorum. 


This is known as mastitis neonatorum, and was at one time thought to be 
due to the old-fashioned midwife’s habit of “ breaking the nipple strings.” 
This has probably nothing whatever to do with it, and the cofidition is due 
to the epithelium of the ducts undergoing an active proliferation as a pre- 
liminary to the development of the breast. It is possible that in some cases 
the condition is due to infection of the ducts with organisms derived from the 
mother during birth. No treatment is required unless suppuration sets in, 
and this is uncommon. If this complication occurs, a simple incision will be 
required. : 

Later in life, between the years of ten and fifteen, a further development 
in the breast tissues occurs, and for the first time the acini show their appear- 
ance. This process is at times accompanied, sometimes in boys, but more 
often in girls, by one or other breast or a portion of the breast becoming 
hard and tender and giving rise to a firm, rounded, movable painful swelling, 
like a tender flat button, the so-called mastitis of puberty. The condition will 
resemble closely a fibro-adenoma, but is more tender and appears more 
rapidly. The mother is often alarmed about it, but it is of no importance and 
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requires no treatment, though it takes some weeks to subside. Should any 
treatment be decided upon, it will be the same as that for chronic mastitis 
(see p. 475). 

During pregnancy a great increase in the breast development will take place, 
and the breasts will become engorged, hot and tender, while during lactation, 
quite apart from the acute inflammatory conditions which may set in (see 
below), retention of the milk (milk engorgement), due to blocking of the ducts 
from congenital or other causes, or because the child does not suck properly, 
will occur often. In this condition the breast becomes swollen, dusky and 
painful, the veins are prominent, with great tenderness of the whole or part 
of the breast, while the temperature is often raised 2 or 3 degrees. The con- 
dition must be distinguished catefully from acute mastitis or mammary 
abscess (see below), to which it often may be a preliminary. It will be 
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found that withdrawing the milk with a breast pump and the administra 
tion of magnesium sulphate, potassium iodide and belladonna soon will clear 
the condition up, providing infection has not also occurred. 

Again at the menopause, both chronic interstitial and cystic mastitis will 
be found to be intimately connected with the degenerative changes occurring 
in the breast at this period. 

In connection with mumps and other acute specific fevers an attack of 
transient, acute non-infective mastitis will occur.gften. This will clear up 
without treatment in most cases, though suppuration has occasionally set 
in. The condition is sometimes called metastatic mastitis. 

Acute Infective Mastitis and Mammary Abscess. Acute infection of the 
breast with pyogenic organisms (usually the Staphylococcus aureus) is seldom 
seen except during lactation, when it is frequent. Engorgement of the breast 
with milk is £ most important predisposing cause, and it may be regarded 
almost as a first stage of the condition. The organisms gain access to the 
breast tissues by way of the periductal lymphatics, and frequently this is ren- 
dered possible as the result of a cracked nipple, while obstruction to one or 
more of the ducts, often from inflammation of the nipple, also will give rise to 
the condition. The infection will commence either in the interstitial tissues or 
be intracanalicular, according to whether the lymphatics or the ducts are 
chiefly involved, and pus, if it forms, will appear first in corresponding situa- 
tions. Streptococcal cases are occasionally seen, and here the infection almost 
invariably gets in through an abrasion of the surface of the nipple, and tends 
to involve the lymphatic rather than the glandular tissues. Apart from 
lactation, acute mastitis will arise also as the result of an injury, being then 
usually due to the infection of a hematoma, while pysmic cases are occasion- 
ally seen. The special forms, mastitis neonatorum, puberty mastitis, and 
metastatic varieties, are considered on p. 471. 


Mastitis of puberty in the right breast of a girl of fourteen. 
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All forms of acute infective mastitis, especially those occurring during 
lactation, are very liable to result.in suppuration and the formation of one or 
other form of mammary abscess. __ 

Clinical Features. In acute mastitis the breast first becomes swollen, 
acutely painful, and tender. The lobules may be felt in the form of tender 
nodules in the breast, while as the mother is unable from the pain to continue 
to suckle the child, there will be a considerable degree of milk engorgement 
also. The temperature will be raised, the skin over the breast will become red, 
the axillary glands will be large and tender, and there will be considerable 
malaise and general constitutional disturbance. All these signs may be 
present without suppuration having occurred, and in many cases, with 
suitable treatment, suppuration can be avoided. In some cases the condition 
is diffused throughout the whole breast, but often, as it advances, it will be 
found to pick out one or more lobes and give rise to red, hot, tender sector- 
shaped swellings. It must be remembered that the milk from such an infected 
breast will be full of cocci, and if the infant is allowed to continue sucking 
from this breast it is almost ceggain to suffer from various forms of enteritis. 

Suppuration often, however, sets in, and when this occurs the skin becomes 
redder, or of a dusky purple colour, edema becomes marked, while the pain 
and tenderness, fever, and constitutional disturbance are all increased. Shiver- 
ing and a swinging temperature often will occur, and the patient may state 
that the pain is lancinating or throbbing. The swelling becomes more localised, 
and at its most prominent and tender spot fluctuation may be detected. 

Mammary Abscess. If suppuration sets in an abscess will form, and this 
may occur in three different situations. 

(2) ASupramammary Abscess (Subareolar abscess). This is the name given 
to an abscess under the skin or nipple, but superficial to the true breast tissue. 
It may arise from an infection of the superficial lobules of the breast, but 
frequently it has no connection with the breast at all, in which case it is due to 
a subcutaneous cellulitis or to suppuration in a sebaceous gland. Pus is formed 
quickly and does not burrow far, but soon bursts on to the surface, so that 
the abscess is usually small and pain and constitutional disturbance are slight. 

(b) An Intramammary Abscess. This is the commonest form, and is the 
result of the formation of pus within the breast substance, the condition 
either being diffused throughout the whole breast or sometimes remaining 
localised to one or more lobes. An actual gangrene of the breast tissue some- 
times occurs in connection with this in feeble and debilitated patients. The 
symptoms are those of an acute mastitis at first (see above), and when this 
condition has been present for one or two days, the presence of pus will be 
shown by the pain becoming throbbing and constant, the temperature 
becoming higher and swinging, and the onset of leucocytosis and rigors, 
while in the breast itself a deep, localised tender swelling appears, the skin 
over which becomes coedematous, dusky and purple, and the swelling itself 
gradually softens until it fluctuates. When the pus forms deep down in the 
breast it will burrow widely in different directions, and the result is frequently 
an irregular loculated abscess cavity. If left untreated the ultimate result 
will be that the pus will find its way to the surface and burst out, either below 
the breast or near the areola, and before this occurs the abscess sometimes 
assumes the shape of a collar stud, with superficial and deep parts con- 
nected together by a narrow track. Occasionally in ansmic and weakened 
women, or as the result of pysmic or septicwmic infections, such a condition 
will occur in both breasts. 
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The scarring and puckering of the breast to which this condition gives rise 
years afterwards may resemble closely a carcinoma of the breast. 

(c) A Submammary Abscess (retromammary abscess). This occurs behind 
the breast in the cellular tissue between it and the pectoralis major. Though 
sometimes due to the acute mastitis of lactation, it is more common for this 
to occur as the result of infection of a hematoma following an injury to the 
breast, while in many cases it is not connected with the mammary organ at 
all and is due to an empyema which has pointed through the chest wall, or is 
a cold abscess due to tuberculous caries of the ribs or spine (see p. 440). In 
other instances it forms part of a diffuse cellulitis of the chest wall, also 
unconnected with the breast. When such an abscess occurs, the whole 
breast is pushed forward and appears as a conical swelling floating on a bed 
of pus, while fluctuation may be detedted round the outside of the breast. 
The abscess usually in time points and bursts at the outer and lower part of 
the breast, while occasionally it tracks into the axilla. 

Treatment of Acute Mammary Infections. This depends entirely upon 
whether suppuration is present or not. In she early stages, before pus has 
formed, and even when its formation is threatening, efforts should be made 
to prevent suppuration if possible, and these often will be successful. 
Suckling on the affected side must be stopped, and the milk should be drawn 
off as required by the breast pump, while active bypersmia should be 
encouraged by the application of dry heat and a large Klapp’s suction bell. 
This bell is applied for about an hour twice daily and the suction increased 
until it just becomes painful. In between the suction the breast should be 
supported gently with a bandage and the arm carried in a sling to keep the 
pectoral muscles at rest. The bowels should be opened with magnesium 
sulphate or other salines, whilst the administration of potassium iodide, 
belladonna, quinine or iron have all been recommended. 

If suppuration seems inevitable, hot fomentations may be applied until 
the pus has definitely formed, but when this has once occurred there should 
be no hesitation in freely opening the breast and draining the abscess, while 
the case must be treated with the most rigid aseptic precautions to prevent 
the occurrence of a mixed infection. In the case of a supramammary abscess 
the pus is immediately under the surface, and a small incision in any direction 
will suffice, but in the intramammary form it is important that incisions 
should radiate from the nipple in order to avoid cutting the ducts. Inasmuch 
as these abscesses have loculi running in different directions, and not infre- 
quently consist of a superficial and deep portion connected by a narrow track, 
the incisions should be free and deep, and the gloved finger should be inserted 
into the abscess and al] septa and loculi be broken down. Counter-incisions 
at the lower part of the breast frequently will be necessary, and One or more 
large drainage tubes should be inserted. These tubes should be shortened 
gradually from day to day and should be removed as soon as it is considered 
safe, to lessen the liability to sinus formation; in any case, they must be 
removed within five or six days. Bleeding may be profuse and should be 
controlled by packing the wound. After the operation the wound should be 
‘dressed with hypertonic saline or antiseptic dressings. 

In most cases healing occurs, and the breast is restored approximately 
to its normal shape, with very little deformity, but sometimes it will be 
found that discharging sinuses will persist, especially in those cases where 
the abscess has burst spontaneously, or where the incision is not at the lowest 
point of the.abscess. If this should ocour, the sinuses should be slit open, 
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curetted and gently packed with antiseptic gauze. In other cases a portion 
of the breast or the whole breast will be riddled with sinuses and appear to 
be completely disorganised, and if this is so, the portion or the whole of the 
breast will need removal. 

A submammary abscess is best opened at the lower and outer side of the 
breast, the breast being turned upwards like a flap until the pus is reached, 
when a tube can be inserted. If, however, the submammary abscess is 
tuberculous and connected with a carious rib, the treatment will be quite 
different (see p. 440), as it will involve the question of dealing with the carious 
bone. 

Chronic Mastitis. This condition presents itself in several different forms, 
and has received many different names, such as‘chronic lobar mastitis, 
chronic lobular or interstitial mastitis, fibrocystic mastitis, etc., but there 
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Fie. 163. Chronic hypertrophic mastitis under a low power. 


is no doubt that the pathological processes underlying these conditions are 
all the same, and the difference in appearances are to be explained by the 
different ways in which the portions of breast affected react. Some authorities 
even have regarded the more truly physiological processes in the breast, 
such as mastitis neonatorum and the mastitis of puberty, as examples of this 
condition. Others prefer the name Mazoplasia, as there is usually no 
suggestion of true inflammation in the condition. 

The etiology of this disease is unknown, but there is no evidence that it is 
in any way due to an infection, and it is probable that it is connected with 
the changes which occur in the gland in connection with the involution of 
the breast after lactation and towards the end of reproductive life. It must 
be remembered that the breast is throughout life an organ which is always 
either extremely active or completely quiescent, but the fact that the disease 
occasionally occurs in men, and is not infrequent in either sex as a result of 
a blow, shows that it is not due simply to changes connected with functional 
activity; in some instances there is evidence that the condition is caused by 
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various toxic blood conditions (intestinal stasis, etc.). The condition is most 
commonly seen in women with small breasts approaching the climacteric, but 
it is by no means uncommon in younger women, especially the unmarried, 
and it may involve one or both breasts ; it is notably frequent after pregnancy 
has been interrupted in cases of abortion, etc. The first change noticed 
consists in an overgrowth and increase of the connective tissue surrounding the 
lobules and acini, and this fibrous tissue squeezes and compresses the acini 
and ducts so that they atrophy. The ducts especially become occluded, both 
by the strangulation of the fibrous tissue and by becoming blocked by 
the débris of epithelial cells cast off from their own lining and that of the 
alveoli, and thus the unobliterated portions of the ducts above the obstruction 
become dilated and distended with fluid to form retention cysts. These 
cysts may be single or multiple and vary in size from a pin’s head to a walnut, 
containing either a clear watery or a thick brownish fluid. They are usually 
lined by epithelium, which in the smaller ones is apparently the normal 
epithelium of the breast ; but in others’'marked evidence will be seen of great 
proliferation of the epithelium, and this proliferated epithelium sometimes will 
fill the alveoli more or less with a thick cheesy or grumous material. The 
microscopic section may closely resemble a fibroadenoma, but the presence of 
fat in the section quite close up to the alveoli will distinguish between the two. 
There is no doubt that in a proportion of cases this chronic cystic change with 
epithelial proliferation can undergo a malignant metamorphosis, and it there- 
fore must be regarded as a pre-cancerous condition when definite cysts are 
present. If there are no cysts it is probably not pre-cancerous. 

Clinical Features. The clinical features will depend largely upon how 
advanced the changes are, and whether they are diffused throughout the 
whole breast or confined more or less to one lobe. The condition is usually 
seen in women approaching the menopause, although it is by no means 
uncommon between the ages of thirty or forty, or even younger. It is quite 
common in the married and unmarried, and in the multiparous and nulli- 
parous. In some cases there will be a history of a blow on the breast a short 
time previously, and in the cases which occur in men this is almost invariable. 
The patient usually complains of discomfort in the breast, with neuralgic 
shooting pains and tenderness, the. pain being often worst at menstruation, 
and said to shoot through into the shoulder and down the arm. The disease 
often causes the patient a good deal of worry and anxiety, and this will 
especially be the case in those who have themselves noticed a lump in the 
breast. On examination of the breast several conditions may be found ; 
most commonly, especially in the cases over forty, the tissue of one breast 
or both breasts will be found to be firm and have a coarse, knotty or gritty 
feel, best appreciated by picking it up between the fingers and thumb. Small, 
rounded elastic swellings will be detected all over it, which are sometimes 
specially tender, and these are usually minute cysts; this variety of the 
disease is the condition known as chronic lobular interstitial mastitis. In 
other cases the breast will have quite a different appearance, there being a 
localised area of mastitis confined to one or more lobes, and giving rise to a 
tender sector-shaped hard lump, which, however, becomes less noticeable 
when palpated with the flat of the hand. Such a mastitic lump is nodular, 
indurated and painful, while it may have a very slight amount of adherence 
to the skin and retraction of the nipple associated with it. Rare cases have 
been described in which there has been a scanty serous discharge from the 
nipple. This is the form of the disease known as chronic lobar mastitis, and 
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even in this form it usually will be noticed that, in addition to the localised lump 
in the breast, the remainder of the breast tissue has undergone a certain 
amount of interstitial change also, as is shown by its coarse and granular 
feel. The third change seen in the breast in this condition is the formation 
of a single big cyst. This is not uncommon, and it gives rise to a very hard, 
tender swelling, usually near the nipple, and which is often too tense to give 
a sense of fluctuation. It must be remembered that all chronic mastitic 
swellings are intimately adherent to the remainder of the breast tissue, are 
not attached to the underlying muscle or fascia, and only show at most the 
very slightest degree of attachment to the overlying skin. They are nearly 
always accompanied by enlarged lymphatic glands in the axilla, which are 
big and tender, but never hard and fixed. 

If the disease is left to run its course untreated, a few cases will undergo a 
spontaneous cure, but it is much more common for the process to result in 
either (1) a general atrophy and fibrosis of the breast, (2) a diffuse cystic 
change which converts the organ into a number of cysts, or (3) a malignant 
change supervening, and there is a very definite risk of this in patients over 
forty in cases of cystic lobar mastitis: lobular mastitis on the other hand 
shows little tendency to undergo a malignant change. It must not be for- 
gotten that as the result of any irritation in the breast areas of chronic mastitis 
will appear, and it is therefore not uncommon to find that other diseases of the 
breast, such as fibro-adenoma or carcinoma, are surrounded by small areas of 
mastitis, due to the irritation of the tumour. When this occurs it may render 
differential diagnosis very uncertain. 

Diagnosis. Those cases where there exists a diffuse shotty condition of 
the breast are easily recognised, but the ones where there is a solitary mass 
or solitary cyst may be mistaken easily for a fibro-adenoma or carcinoma. 
However, even if a cyst is so tense that it does not fluctuate, its fluid nature 
often will be demonstrated by means of Paget’s test, which consists in observ- 
ing that whereas a hard, solid tumour is hardest at its central or thickest 
part, a hard tense cystic swelling is softest as its central and thickest part, 
while it must be remembered in general that cysts are more nearly spherical 
and are smoother to the feel than new growths. Other points of distinction 
between chronic mastitis and growths are the facts that in the former the 
whole breast or both breasts are diffusely involved, the axillary glands are 
less hard and more tender, that the tumour is not adherent to the pectoral 
muscle, nor is it stony hard, while on palpation with the flat of the hand the 
mastitic tumour becomes less obvious, as it merges into the surrounding 
tissues in a way which never occurs in a scirrhus. Mastitic swellings are 
also usually far more tender than growths, which are painless. Neverthe- 
less in a fat breast cases will be seen in which it is absolutely impossible to 
make a certain diagnosis without aspirating the swelling with a hollow needle 
or making an incision into it. There should be no difficulty in distinguishing 
a fibro-adenoma (see p. 483), as this appears to move about freely within the 
breast substance and is not associated with enlarged axillary glands. If 
there is any doubt whatever about the diagnosis, an exploratory operation 
is urgently demanded. 

Treatment. Ina woman under forty, if one can be certain that the condition 
is not malignant, it is justifiable to treat it at first by non-operative measures. 
These consist in the application of a belladonna plaster or a Scott’s dressing, 
together with a firm bandage to support the breast, and the removal of any 
local irritation, such as badly-fitting corsets. Firm pressure alone from a 
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bandage, if kept up day and night, will often be very beneficial. Iodide of 
potassium by the mouth will be found beneficial, while occasionally small 
quantities of thyroid extract or ovarian or testicular hormones will help ; 
Klapp’s suction bell or an ordinary breast pump is also extremely valuable, 
while the use of deep X-ray therapy or aradium plaque may effectacure. Ifthe 
condition does not speedily improve under this treatment, or in all cases over 
the age of forty where a definite tumour is present, or if on microscopic examina- 
tion cysts with proliferating walls are found, it is wise to remove the disease 
by operation. In some cases, where it is sharply localised, it is possible to 
remove a quarter or half of the breast containing the mastitic portion, but 
inasmuch as it is essentially a general disease of the whole of the breast, in 
most cases it will be found better to excise the whole organ, there being, of 
course, no need to remove the axillary contents or the pectoral muscles. 
Encysted Chronic Abscess. A cold abscess is occasionally seen in the 
breast which is not tuberculous. Sometimes this will occur during pregnancy, 
but often it is independent of this, when it may be due to infection of a 





Fria. 164. Cold abscess in the left breast. 


hematoma or of a pre-existing retention cyst, while in other instances it 
is due to the remains of a previous acute abscess, or may follow upon an 
acute attack of mastitis which has not suppurated, but which has passed 
into a chronic state. Clinically it will manifest itself as a slowly increasing, 
indurated swelling, which soon softens and which will give rise in time to 
fluctuation, though inasmuch as it usually has a very thick and tough wall, 
this sign often may not be detected. The swelling is tender and painful ; 
there may be a purulent discharge from the nipple, which is often retracted, 
while the axillary glands will be large and tender. The condition may 
resemble a new growth closely, but it is less sharply defined, and Paget’s test 
(see p. 477) will prove it to be fluid. The diagnosis can, of course, be settled 
by aspiration, but in many cases the pain and tenderness, the history and the 
elasticity will serve to.distinguish it from a carcinoma. 

Treatment, This consists in cutting down upon the abscess and, if possible, 
dissecting it out, after which the breast tissue should be sutured together. 
Frequently this cannot be done, and in that case it should be opened, its wall 
gently curetted and swabbed with pure carbolio, and a drainage tube inserted. 
If the condition appears to be tuberculous, the whole breast should be removed 


( see p. 479), 
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‘Tuberculosis of the Breast. This is a rare condition, in which the organisms 
usually reach the breast via the blood stream, though occasionally it is 
directly infected from the ribs, sternum or lungs ; in this latter case there prob- 
ably will be a submammary cold abscess (see p. 474) on which the] breast 
rests, and from which it becomes infected. It is possible in some instances 
that the infection gets into the breast by passing up the nipple through one of 
its ducts. 

The organisms are deposited in the interalveolar tissue, and give rise to 
scattered deposita of caseous matter, diffused throughout the breast, which 
break down and suppurate, and sometimes these will coalesce to form one 
big cold abscess. One or more sinuses will result ultimately and the breast 
becomes more or less riddled with tuberculous débris and pus. Sooner or later 
the axillary glands will in their turn become tuberculous also. This condition 
is usually seen in women between fifteen and thirty-five, who frequently also 
suffer from phthisis. It is four times as common in the married as the un- 
married and is practically unknown in males; it is commonly ufiilateral, 
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Fia. 165. Tuberculosis of the breast in a lady of twenty-six. It had 
been present six years. 


painless and insidious, and by the time it is recognised the whole breast is 
usually swollen, tough and nodular, while, later, one or more areas of softening 
will appear, which will go on to form a characteristic abscess. Gradually 
the skin over the breast will become red and thickened, and in time it will 
give way and the pus come out at one or more points, the result of this 
being the formation of characteristic tuberculous sinuses with blue under- 
mined edges (see Fig. 165). By the time this has occurred it will be found 
often that the breast is shrinking and becoming even harder and tougher 
than before from the increase in fibrous tissue, while the nipple is retracted 
and the axillary glands are certain to be enlarged and fixed, and also may be 
breaking down. In advanced cases the breast becomes adherent to the 
pectoralis major, which will be infiltrated itself with tuberculous tissue. 
There may thus be a marked resemblance to carcinoma. 

In some cases the axillary glands are’so much enlarged that they are 
regarded as the primary condition, the state of the breast not being 
noticed. 

Treatment, This consists in the usual general treatment of tuberculosis 
combined with removal of the breast, the nipple, the skin over the breast, 
and the axillary glands ; the muscles need not be removed or interfered with. 
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In many cases, where the patient has advanced lung disease, operation on 
the breast obviously will be contra-indicated. 

Actinomycosis. This is occasionally met with in the breast, where it is 
usually secondary to an infection of the lungs and chest wall. It has been 
described in the male breast, and in the very rare cases where it is a primary 
condition it is quite possible that the infection has got into the breast through 
the nipple. The clinical appearance and history is very similar to that of 
tuberculosis, except that it is even more chronic and produces more hardness 
and induration of the breast tissue, while the sinuses are almost invariably 
multiple, and the axillary glands are not usually involved at all. The discharge 
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Fic 166 Actinomycosis of the left breast, showing multiple sinuses. 


contains the characteristic sulphur granules, and the diagnosis is clinched by 
discovering the filaments of the ray fungus in it. 

Should this be the only focus in the body, the whole breast should be 
removed, but this is unlikely, and in most cases the general treatment of 
actinomycosis (see Vol I , Ch. VI.) is all that can be done. 

Syphilitic Affections of the Breast. This organ is very rarely involved in 
syphilis. Chancres are occasionally seen on the nipple (see p. 470), while 
rarely mucous patches or condylomata are found there or on the moist skin 
underneath a pendulous breast Very rarely gummata occur in the breast 
and give rise to one or more tough or indurated swellings, which slowly break 
down and form a characteristic gummatous ulcer. The treatment is that of 
syphilis in general. 

Calcification of the Mamma. A very few cases have been recorded where 
calcification has occurred in the mamma, usually after a period of very 
chronic inflammation, which may have been tuberculous. 

Neuralgia of the Breast (Mastodynia). Neurotic young women are occa- 
sionally seen who complain of intense shooting pains in the breast, especially 
during menstruation. Other disturbances of the sexual organs are often 
present, but the breast, on examination, appears perfectly normal, except that 
the patient states that certain spots in it are excruciatingly tender. 

She should be assured that no growth is present and her general health be 
treated by tonics and general measures, while any associated uterine derange- 
ment should be set right. 

It must not be forgotten that in scoltosts referred pain from pressure on 
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the intercostal nerves may give rise to mastodynia, and in all cases where the 
breast appears normal with such symptoms, an examination of the spine 


must be made. 
CYSTS OF THE BREAST 


Many different forms of cyst are found in the breast, some of them in 
connection with the ducts and secreting alveoli, others arising in the fibrous 
supporting interalveolar tissues, while a large class is due to the cystic 
degeneration of new growths. 

(A) Cysts connected with the alveol: and secretory glandular structures, 

(1) Retention Cysts. These are due to an obstruction in a main duct 
which prevents the secretion of the organ escaping, so that one or more of 
the ducts and alveoli become dilated to form cysts. They are usually seen 
either during pregnancy or lactation, or as a sequel to the latter, and as such 
a cyst contains milk which may be altered in various ways, it is called a 
galactocele. A galactocele is due to the obstruction of a main duct by 
cicatricial tissue in its walls occurring during lactation, and is often caused by 
a cracked nipple. The cyst wall is lined with epithelium and it is surrounded 
by a dense layer of fibrous tissue, which increases in thickness the longer the 
condition persists. The milk which it contains will be altered considerably, 
and is often cheesy, semi-solid or inspissated. Such a cyst forms a single, 
round, smooth swelling under the areola and near the nipple, sometimes as 
big as a tangarine orange, which quite definitely commences after a pregnancy, 
and steadily increases in size. It fluctuates, and is often soft and elastic, 
while there is no pain or tenderness and the axillary glands are not enlarged. 
The longer it lasts the harder and more solid it will be. When lactation 
ceases the cyst may disappear, but not infrequently it persists and slowly 
increases in size. In nearly every case, on squeezing the breast, a milky 
discharge from the nipple will occur. In most cases there is no adherence to 
the skin or retraction of the nipple, but occasionally, in very old-standing 
cases, the fibrous wall of the cyst becomes very dense and hard, and then this 
may cause indrawing of the nipple and puckering of the skin. No swelling 
should be diagnosed as a galactocele unless it definitely commenced after a 
pregnancy. If a galactocele becomes large, it will extend to the periphery of 
the breast and stand out under the skin as a pear-shaped swelling. Occasion- 
ally, as the result of external force, the cyst wall will rupture and the milk 
become extravasated through the breast (diffuse galactocele). 

Treatment. No treatment need be adopted until lactation is over, but 
then, if the cyst does not disappear, it should be excised, as otherwise it will 
give rise to more trouble should another pregnancy occur. 

Similar cysts, due to distension of the alveoli when their ducts are blocked, 
occur in chronic mastitis, and have been described on p. 477. 

In young unmarried women isolated cysts are occasionally seen in the 
breast as a result of irritation of the nipple, either from manipulation or 
from putting babies to their breasts, the change resulting from an over- 
activity of the breast tissue. The organ swells and the epithelium proliferates 
and secretes a thin, watery fluid, which distends the alveoli and gives rise to 
small, soft cysts. Cystic distension of ducts or alveoli not infrequently occurs 
in association with various new growths of the breast, such as duct papilloma, 
duct carcinoma or even scirrhus, owing to the growth pressing upon or 
obstructing a main duct The form of growth in the breast known as a cyst- 
adenoma also gives rise to large cysts in the breast, which are not due to any 
secondary degeneration (see p. 486). 


R..8.-—VOL,. Il. 31 


482 THE BREAST 


It must be remembered that in nearly all retention cysts of the breast 
there will be a certain amount of discharge from the nipple if the organ is 
pressed or squeezed. 

(2) Involution Cysts. At or about the menopause the breast undergoes an 
involution, and at this period cysts containing either a clear, watery fluid or a 
dark brown, grumous secretion are frequently seen. These are called involu- 
tion cysts, but it is highly probable that they are really the same as the cysts 
which occur in chronic mastitis, and that this condition is actually the cause of 
them. These cysts are multiple and usually very tense. They are seen in 
the outer and deeper portions of the breast and form smooth, round, uniform 
swellings, attached to the remainder of the breast tissue, but independent of 
the skin and pectoral muscle underneath. They will resemble closely a solid 
tumour, and a diagnosis may be impossible until they are aspirated or incised. 

Treatment. If the cyst is a single isolated one it may be removed with a 
portion of the breast round it, either by a radial incision over it or by a curved 
incision round the periphery of the lower and outer part of the breast, the 
organ being then turned up and the cyst excised from its deep surface. In 
many cases, however, and especially if the cysts are multiple, it is best to 
remove the whole breast, as any cyst of this kind possibly may be a pre- 
cancerous condition (see p. 489). 

(B) Interacinous Cysts. These have no connection with the secreting 
mechanism of the breast, but arise in the fibrous supporting tissues between 
the alveoli or in the interalveolar lymphatics. 

(1) Serous Cysts (Simple Lymphatic Cysts). These are thought to be due 
to the dilatation of lymph spaces, as occurs in other parts of the body, though 
it is doubtful if they really exist in the breast and whether such a cyst is not 
really an unusual form of one of the other varieties described. These cysts 
are usually multilocular, are lined by a smooth endothelium, and contain 
a clear fluid, which is sometimes bloodstained and may have cholesterin in it 
They are surrounded by a thick wall of fibrous tissue and never give rise to 
intracystic growths or discharge from the nipple. They are quite painless 
and usually fluctuate distinctly, while sometimes the skin over them becomes 
thinned and bluish, while they may be even translucent. 

Treatment. The best treatment is to remove the cyst completely, but 
should it occupy more than half the breast, it will be wiser to remove the 
whole organ. 

(2) Hydatid Cysts. The breast is one of the situations where hydatid cysts 
are occasionally seen. Their characteristics, diagnosis and treatment are the 
same here as elsewhere in the body (see Vol. I., Ch. VI.). Some of the cases 
thought to be in the breast have very probably commenced in the muscle 
underneath. They are specially liable to suppurate when in the breast. 

(3) Dermoid Cysts. Dermoid cysts have been described in the breast. It 
is, however, difficult to see why or how a cyst of this type should-occur in 
this organ, and it 1s probable that the recorded cases were really cysts of 
other types. 

(4) Cysts are frequently seen in the breast which are due to hemorrhage 
into or degeneration of carcinomata or sarcomata. These will be described 
on p. 488. 

(5) Sebaceous Cysts. Large sebaceous glands exist in the areola, and hence 
these cysts occur commonly in this situation. 

(6) Blood Cysts. A hematoma im the breast following an injury may 
sometimes give rise to a blood cyst consisting of a small collection of old blood 
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or serum surrounded by a fibrous wall. The history of an injury with con- 
siderable bruising of the mamma, which is followed by a tender, fluctuating 
swelling, should indicate the diagnosis. Such a cyst should be excised. 


NEW GROWTHS OF THE BREAST 


General Considerations. The tumours of the breast naturally arrange 
themselves into the two great classes of simple and malignant growths, and 
there are certain details in the methods of examining them which are 
important and which have been referred to on p. 465. In addition, the 
patient’s history is of great importance, both as regards her age, previous and 
family history, the method in which the lump has appeared and grown, and 
the length of time for which it has been observed. It must be remembered 
that a patient’s account of how long a swelling has been present in the breast 
is often notoriously inaccurate, the period usually being greatly under- 
estimated. Her appearance must be noted and inquiry made as to whether 
pain, local or referred, is present, and whether the pain and swelling vary 
with the menstrual periods. On examining the tumour, its shape, its con- 
sistency, whether uniform or varying, whether smooth or nodular, whether 
hard or soft, or solid or fluid, must be carefully noted, while attention must be 
directed carefully to ascertain to what structures it is adherent (see p. 465). 

The edge of an intramammary tumour should receive special attention : if 
the whole border is well defined the tumour is almost certainly simple, while 
if no definite edge is palpable anywhere, the mass is probably inflammatory. 
In a malignant tumour the edge is in places palpable and in others fades in 
definitely into the surrounding tissues. 

(A) Simple Tumours. Two simple tumours, fibro-adenoma and duct- 
papilloma, are common in the breast. Lipoma, angioma, fibroma and chon- 
droma have been described, but they are excessively rare, and when they 
occur their clinical features and treatment are the same as in other parts of 
the body. A third form of simple tumour is also occasionally seen in the 
breast, the cyst-adenoma. All innocent growths appear to move freely in 
the breast tissues. 

Fibro-adenoma. Two varieties of fibro-adenoma occur in the breast, the 
hard and the soft, both containing spaces lined with epithelium which 
resembles that of the remainder of the breast, and which is sharply limited 
by its basement membrane. These spaces contain a varying amount of fluid 
and are surrounded by fibrous tissue, which varies greatly in its thickness, 
amount and state of development. The glandular spaces have branching 
tubes lined with epithelium radiating out from them, and in many cases the 
walls of these spaces are in close apposition, so that very little fluid is present. 
The distinction between soft and hard fibro-adenomata depends on the relative 
amount of glandular and fibrous tissue present, while the microscopic section 
of either of them may resemble a section of chronic mastitis. 

(a) Hard Fibro-adenoma. In this variety the interstitial fibrous tissue is 
greatly in excess of the glandular tissues, these latter being very imperfectly 
developed and sometimes hard to discover, so that the growth may be mistaken 
for a pure fibroma. Ducts are never present, and the branching alveolar 
spaces appear to be squeezed more or less flat, while a distinct fibrous capsule 
is present which is usually incomplete at one spot where the vessels enter the 
growth. On section such a tumour is greyish or pinkish-white, and has a 
fibrous or foliated appearance. A little thick fluid may be squeezed out of it 
on pressure, while on scraping it with a knife it doeg not feel gritty. This 
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condition is most common in unmarried women under thirty, and is usually 
in the upper and outer quadrant or at the periphery of the breast. It may 
occur as a result of a blow or other injury, and gives rise to a rounded or oval, 
smooth swelling, occasionally nodular, which is firm, tough and elastic and 
grows very slowly. It is strikingly movable within the breast tissue, and does 
not appear to be attached either to the remainder of the breast, to the skin, 
nipple or underlying muscle. The nipple is not retracted, nor are the axillary 
glands enlarged, while the condition is usually painless, though ansemic or 
neurotic women will sometimes complain of severe shooting pains, especially 
during menstruation, both in the breast and referred to that part of the arm 
and shoulder supplied by the second intercostal nerve. 

(B) Soft Fibro-adenoma. This condition is very similar, except that the epi- 
thelial-lined spaces are present in far greater numbers and the surrounding 
fibrous tissue is thinner and less developed, while at times evidence of mucoid 





is just commencing to burst through the skin at a. 


degeneration is present. The tumour is completely encapsuled, and clinically 
only differs from the above in that it is softer and grows more rapidly. It 
sometimes appears at a rather later age, at times growing rapidly from the 
first, though it is not uncommon for it to start as a slow-growing, hard fibro- 
adenoma, which, when it has been present for some time, suddenly grows 
more rapidly and becomes softer. It is soft, elastic and painless, and has the 
same characteristics of free mobility, and non-involvement of the nipple or 
axillary glands, as the hard variety. It may reach a large size in time, 
becoming as big as an orange, and in this case the skin over it will become 
thin, bluish and translucent. 

There is probably no evidence that fibro-adenomata ever undergo malignant 
change, but they, however, often do undergo cystic degeneration, in which case 
they will frequently contain one or more large cysts, these cysts never con- 
taining intracystic growths (see p. 486). This condition of cystic degeneration 
(cystic fibro-adenoma) must be distinguished carefully from a cyst-adenoma 
(see p. 486), a growth which is essentially cystic from the first. 

A few cases will be seen in which the proportions of fibrous stroma and 
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glandular tissues bear approximately the same relation to one another as 
they do in the normal] breast, and these have been described as pure adeno- 
mata, but they are really only varieties of fibro-adenomata. 

Diagnosis. There should be no difficulty in distinguishing these fibro- 
adenomata from malignant growths, but they may resemble closely patches 
of chronic mastitis. They have, however, a much more sharply defined 
outline than chronic mastitis and are met with at an earlier age, t.e., eighteen 
to twenty-five years, while they are not tender, the axillary glands are not 
affected, and the important characteristic of free mobility apart from the rest 
of the breast, and the sensation which they give that they are, as it were, float- 
ing about within the breast, should distinguish them at once. This last sign 
is characteristic of all the non-malignant new growths of the breast. It must 
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Fie. 168. Very large cyst-adenoma of the breast on the point of fungating. 
Though it had reached this large size in little over a year, this growt 
was quite innocent. 


be remembered that fibro adenomata (and other new growths) are occasionally 
surrounded by a small area of chronic mastitis, and if this is so the differential 
diagnosis becomes impossible. 

Treatment. The treatment of this condition consists in removal of the 
fibro-adenoma, there being, as a rule, no need to remove the whole breast. If 
it appears superficial, the growth can be removed easily by making an incision 
over it, radiating from the nipple ; the incision is then deepened until the 
tumour is reached, and it can then be shelled out by blunt dissection with 
very little bleeding. If the growth appears to be near the deeper surface of 
the breast, Galliard Thomas’s operation may be performed. In order to do 
this a curved incision is made along the lower and outer border of the breast, 
and the whole breast is then turned inwards and upwards as a flap. The 
deeper surface of the breast thus being exposed, it is incised over the tumour, 
the growth shelled out, and the breast is then allowed to fall back into 
place so that the scar will be more or less completely hidden. In all cases 
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great care must be taken to stop all bleeding, and the cavity left in the breast 
should be drawn together and obliterated with catgut stitches, as otherwise 
a large hematoma may result (see Fig. 183). 

Fibroma of the Nipple. A soft fibroma sometimes grows from the nipple 
or areola, and this usually becomes pedunculated and may hang down a long 
way. It is symptomless, but is easily removed. 

Cyst-adenoma (Cystic Sarcoma, Intracanalicular Adenoma, Adenocele). 
This is a simple tumour of the breast, somewhat similar to the cyst-adenoma 
seen in the ovary, and consists in the formation of multiple, large, cystic 
spaces into the cavity of which grow proliferating intracystic growths, 
consisting of a core of fibrous tissue, covered with sprouting adenomatous 
epithelium. These cauliflower-like masses growing inside the cyst often will 
fill its space almost completely and obliterate its cavity. The epithelium 
covering them is usually columnar, and the intracystic growths must be 
regarded as due to an overgrowth of the inter-alveolar mammary tissue, 
which throws the epithelial wall of the acini into folds and pushes it into the 
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Fic. 169. Specimen of a cyst-adenoma of the breast, showing intracystic growths. 


cystic cavity. The growth has a definite capsule, and though it grows 
rapidly, may become huge and sometimes even will fungate through the skin, 
it is in no sense malignant. The condition usually occurs in women over the 
age of forty and gives rise to a soft, rapidly growing swelling, usually irregular 
or bossy, owing to the formation of multiple cysts, parts of it appearing solid 
and other portions definitely fluctuating. It is painless, has no enlargement 
of the axillary glands, and is not adherent to the skin, to the remainder 
of the breast tissue, or to the muscle underneath. It rapidly becomes very 
big and prominent, and may then have large blue veins over it, still, however, 
retaining its mobility, except in so far as this is limited by the actual size of 
the swelling. As it increases in size the skin over it will become thin and 
bluish, and finally may give way altogether, allowing the tumour to protrude 
and fungate as a sprouting, offensive, bleeding mass. When this has occurred 
it may resemble somewhat closely a fungating malignant growth, but the 
condition can be distinguished easily by noting that in this case the skin is 
not adherent to the growth, which gives the appearance of having pushed 
itself through the skin, that the portion of the skin around the aperture is 
thinned and undermined, instead of being thickened and infiltrated, as it 
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would be if involved in a fungating malignant tumour, while it is usually 
possible to pass a probe between the growth and the thinned and stretched 
skin at its side, which is, of course, impossible in a case where a malignant 
growth has involved and eaten its way through the skin. Metastases and 
recurrence, if it is properly removed, are unknown. 

Treatment. The treatment of this condition is complete removal of the 
breast. There is no pathological reason why the whole of the breast need be 
removed, but inasmuch as the tumour is usually much larger than the 
remainder of the breast tissue, and occupies the greater part of it, it is usually 





Fig. 170. Sarcoma of right breast, occurring in the same patient shown in *k 
Fig. 168, eighteen months after removal of the left breast for the cyst- 


adenoma there depicted. 


more satisfactory to remove the whole breast with it. There is, of course, 
no need to remove the axillary glands or the pectoral muscle. 

Certain surgeons, however, believe that these growths have a tendency to 
become malignant, and advocate a more radical operation on the lines, of 
that done for cancer of the breast (see p. 502); we do not agree with thid 
procedure. 1 

Duct-Papilloma. This is a soft pedunculated papilloma, growing into 
a duct or one of the larger milk sinuses, from its wall. The tumour itself 
is usually quite small, bleeds readily, and may cause obstruction of the 
duct in which it is, in which case a retention cyst will appear above it, and 
give rise to a small elastic swelling under the areola. The growth may be 
single or multiple, and is usually so small as to be impalpable, any swelling 
that is felt being due to a retention cyst above it. 

Clinically the condition is usually seen in multipare, and it is thought possibly 
to be due to prolonged suckling. As a rule no swelling is palpable unless it is 
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accompanied by a retention cyst, and this is usually found close to the 
nipple; the chief and only symptom of which the patient complains is a clear 
or, more commonly, bloodstained discharge from the nipple, and this usually 
appears before any swelling can be felt. There is no enlargement of the 
axillary glands and no pain, while the nipple, far from being retracted, is 
sometimes unduly prominent. It must be remembered that a discharge from 
the nipple is seen in duct-papilloma, duct-carcmoma, and occasionally in 
tuberculosis of the breast and chronic mastitis. Whenever it occurs it is a 
strong indication for removal of the breast. 

Treatment. The treatment of a duct-papilloma consists first in the appli- 
cation of deep X-rays or the insertion of radium needles around the nipple. 
This often stops the bleeding and apparently cures the condition. If this fails 
and the bleeding is persistent, then there should be no hesitation in removing 
the breast without interfering with the axillary glands or muscles. There is 
little doubt that in persistent cases this is the safest course, as there 1s a con- 
siderable amount of evidence that a duct-papilloma may become carcinomatous. 

(B) Malignant Tumours. Two forms of malignant disease are seen in the 
breast, sarcoma, which is rare, and carcinoma, which is very common. 

Sarcoma of the Breast. Approximately only 2 per cent. of all breast 
tumours are sarcomatous, the disease usually occurring in patients under 
forty-five, but no age is exempt. It commences in the supporting connective 
tissue of the organ, the glandular elements of the breast playing no part in 
the growth, though they may become involved in and surrounded by it, 
and in many cases it appears to be the result of a blow. Two types of sarcoma 
occur, the round-celled and the spindle-celled. These vary greatly in 
malignancy, the round-celled sarcoma having the same appearance here as 
it does all over the body, being highly malignant, and soon breaking through 
any thin capsule which it may have. It rapidly infiltrates the whole breast 
and often the other breast, 
and soon gives rise to 
secondary growths in the 
axillary glands and elsewhere 
all over the body; it fre- 
quently undergoes cystic or 
hemorrhagic degeneration. 
Myxomatous degeneration 
also is not uncommon, es- 
pecially in the very rapidly 
growing types. The spindle- 
celled type, on the other 
hand, is much less malignant, 
and really more resembles a 
fibro-sarcoma, or recurrent 
fibroid tumour of Paget (see 
Vol. J., Ch. XIII.). This form 

, grows more slowly and is 

Fig. 171. Fungating melanotic sarcoma of the left harder; it does not as a rule 

Seen ficonenta. ‘six. Thishad been involve the axillary glands or 

cause metastases elsewhere, 

hut it frequently recurs locally after complete removal, recurrence being 

more and more rapid each time, while it gradually tends to become more 
vascular, more malignant and tender. 
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Clinically a sarcoma appears as a soft, rapidly growing, smooth, painless 
swelling, which is fixed to the remainder of the breast tissue and soon infil- 
trates the whole organ, while it will not be long before it is adherent to the 
skin and to the muscles underneath. The axillary glands are soon involved, 
becoming enlarged, firm and adherent, while the skin over the growth has 
large blue veins init and ultimately becomes stretched, dusky in colour and 
gives way. The tumour later on may become bossy, and a characteristic 
feature is its irregularity, parts of it being hard, parts soft, and parts 
fluctuating. Rise of temperature is not uncommon, while it will be found 
that if a pregnancy occurs the rapidity of the growth is enormously in- 
creased, and in these cases the condition has been mistaken for an abscess. 
In common with all other sarcomata, rapid dissemination to the lungs, liver 
and brain will occur. There are no signs of fibrosis, as shown by retraction 
of the nipple or dimpling of the skin. The spindle-celled form, on the other 
hand, is considerably harder and slower in its growth, neither the skin, the 
remainder of the breast tissue, nor the axillary glands being involved for a 
comparatively longtime. In its very early stages it will resemble somewhat 
an adenoma, except that it has not got the distinguishing feature of mobility 
apart from the remainder of the breast tissue. A sarcoma does not, as a 
rule, exhibit so marked a tendency to pick out the lymphatic glands as 
does a carcinoma, but in the breast the axillary glands soon become invaded, 
on account of the rapid involvement of the skin over the growth. 

Secondary sarcoma is occasionally seen in the breast—sometimes appearing 
simultaneously on the two sides. 

Treatment. The treatment consists in removing the breast, the axillary 
glands and the pectoral muscles, in the same way as for a carcinoma (see 
p. 502), with subsequent irradiation of the area, but in the round-celled type 
of sarcoma the prognosis is very unfavourable. Radium may be used on 
inoperable growths with a chance of success, while some surgeons advocate 
that it should be put into the wound after operation in the hope of preventing 
recurrence. As nearly every case of sarcoma of the mamma sooner or later 
will fungate and produce a foul, stinking, sprouting mass, it is nearly always 
wise to remove the primary growth, however poor the chances of a permanent 
cure may seem to be. 


CARCINOMA OF THE BREAST 


It will be found that nearly three-quarters of all tumours of the breast are 
carcinomatous, the only other organ of the body which is as liable to cancer 
as the breast being the uterus. This disease commences in the majority of 
cases in the epithelium lining the secreting alveoli, but in a-few cases it 
appears to be the epithelium of the larger ducts that is the starting point, and 
in either case the tumour may be said roughly to consist of masses of incom- 
pletely formed epithelial cells surrounded by a very varying amount of 
fibrous tissue, this being usually well formed. In the former case, where the 
growth commencesin the secreting acini, the cancerous epithelium is spheroidal 
in nature (spheroidal carcinoma, carcinoma simplex, or glandular carcinoma), 
but in the latter case, where the origin of the disease appears to lie in the larger 
ducts, the epithelium is usually columnar. The condition is usually met with 
about middle age, though it will be seen not infrequently before this, cases 
having been recorded at twenty and at ninety, and, unfortunately, the younger 
the patient is, the more virulent the growth appears to be. The left breast 
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is more commonly affected than the right, and the growth is rather moré 
common in the upper and outer quadrant of the breast than elsewhere, the 
other quadrants being involved in order of frequency as follows—lower and 
outer, upper and inner, and lowerandinner. There appears to be no difference 
in its incidence in multipare or in nullipares, nor does the question of whether 
the breast has been used for suckling make any difference. The question ofa 
hereditary predisposition to this disease is continually being raised, but there 
is probably no evidence of any such tendency, although occasionally striking 
family histories will be encountered. In some cases there appears to be 
a reasonable suspicion that a blow has started the condition, and it is quite 
possible that the continual irritation of high and badly-fitting corsets is a 
predisposing factor; there is also little doubt that there exist several pre- 
disposing diseases, which almost may be regarded as precancerous. Chronic 
mastitis is one of these, as also is the formation of cysts with proliferating 
epithelial walls. Paget’s eczema of the nipple (see p. 469) hardly can be 
regarded as a precursor of the condition, but is undoubtedly an accompani- 
ment. In a few cases it will be found that the patient has previously suffered 
from other disease of the breast, such asa mammary abscess or fibro-adenoma, 
and in a breast which has been much scarred and puckered as the result of 
previous mammary abscesses which have probably been incised, it may be 
very difficult to settle whether an early carcinoma is present or not. Occa- 
sionally a bilateral carcinoma of the mamma is seen, while the disease 
sometimes commences in accessory mamme and in the axillary tail. It 
must be remembered that the breast is an organ which is continually through- 
out life undergoing sudden and extreme changes in function and structure— 
birth, puberty, menstruation, pregnancy, lactation, and the menopause all 
affecting it—and these changes may well render its extensive epithelium 
particularly liable to the development of carcinoma. 

The Spread of Carcinoma of the Breast. As we shall see later, there are 
many different varieties of cancer of the breast, and this disease spreads from the 
breast to other parts of the body in the same ways as do carcinomatous growths 
in general (see Vol. I.,Ch. VIII.). All the different methods by which carcinoma 
can extend are illustrated in this situation, but there is littl doubt that 
a great part is played by embolism rather than by permeation of the 
lymphatic vessels, in which the carcinoma cells grow forward as a solid column 
inside the lymphatic tubes, radiating centrifugally in all directions from the 
primary growth, quite independently of the direction of lymph flow. In 
this way the growth rapidly involves the axillary glands, and may find its way 
into the mediastinum, into the abdomen and liver, via the epigastrium, and to 
the bones and various structures at a distance, while the permeation of 
lymphatic vessels which run up from the fascial lymphatics into the skin will 
account for the various ways in which the skin may become involved (see 
p. 495). This permeation of the lymphatic vessels is followed by a reactionary 
fibrosis, the vessels becoming converted into solid strands of contracting 
fibrous tissue, and this partly accounts for the extensive puckering that may 
occur round some growths. In some cases direct infiltration accounts for the 
spread into the muscles and chest wall, while it is possible in other cases that 
both lymphatic emboli and blood-stream emboli of cancer cells may play a 
part. Once the growth has invaded the peritoneum via the epigastrium, the 
transcoslomic transference of carcinoma cells will play a part and the growth 
may then become diffused by this method throughout the peritoneum. Thus 
it will be seen that the nearer the primary growth is to the mediastinum or 
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epigastrium, the more rapidly may secondary deposits within the chest or 
abdomen occur, and thus the prognosis of those growths which occur in the 
inner half of the breast is distinctly worse than the prognosis of those in the 
outer half of the breast. Secondary deposits in the bones are common, those 
bones near the breast (ribs, spine, sternum) being first involved, and later 
more distant bones. The bony deposits are not found near the entrance of 
their nutrient vessels, and Handley cites this as direct evidence that such bony 
involvement is due to growth along the lymphatic vessels and not to embolism 
by the blood stream as is held by most authorities. It will be seen from this 
that inasmuch as most of the lymphatic vessels draining the breast run in the 
fatty fascia under the skin, this is the dangerous layer in which the spreading 
edge of the column of cells growing along the lymphatics has grown farthest, 
and that this fascia should be very freely removed at operation, throughout a 
roughly circular area, with its centre at the primary growth. 

Carcinoma of the male breast is not common, and it is found that about 
1 per cent. of all breast cancers occur in males. It usually occurs after the 





Fig. 172. Carcinoma of the male breast, showing fungation of the primary 
growth, fungation of the axillary glands and several nodules in the 


skin round. 


age of fifty, though again cases will occasionally be seen under thirty; it 
appears to grow rather more slowly than in the female, but to ulcerate 
through the skin rather sooner, these two features doubtless being due to the 
fact that the breast tissue is so much less in amount and less vascular in the 
male than in the female. Involvement of the axillary glands and metastases 
elsewhere in the body follow the same course as in the woman, but inasmuch 
as the condition is not usually suspected or diagnosed as early, the male cases 
are not usually seen until they are advanced, and the liability to recurrence 
after operation will therefore be greater. 

(1) Spheroidal-celled Carcinoma. This group includes the great majority 
of all cases of carcinoma of the breast, and it is subdivided into various types, 
according to the relative amounts of cancerous epithelial cells and of firm 
fibrous tissue present. We may regard the fibrous tissue which is formed 
around the cancerous cells as being in a measure protective and representing 
the effort of the body to shut off the malignant epithelial cells and to strangle 
them by the pressure of a surrounding fibrous stroma, and the malignancy of 
such a growth may be regarded therefore as inversely proportionate to the 
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amount of fibrous tissue it contains. It must be remembered, however, that 
the various types of spheroidal carcinoma of the breast, as gauged by their 
fibrosis, pass insensibly one into another and that many intermediate varieties 
will be seen, forming a complete series from the hardest and most fibrous type 





Fia. 173. Scirrbus of the mght breast, showing marked retraction and 
elevation of the nipple 


of scirrhus down to the most soft, acute, and rapid encephaloid cancer (see 
p. 497). 

Scirrhous Carcinoma. This is the commonest variety found in the breast, 
and here the fibrous tissue elements are prominent, there being only a com- 
paratively small number of isolated groups of cancerous atypical spheroidal 
epithelial cells. These cells are, moreover, scattered about throughout 
the fibrous tissue mdiscriminately, do not as a rule present any definite 





Fico. 174. Carcinoma of the axillary tail of the mght breast. 


arrangement into alveoli, and are provided with no limiting basement mem- 
brane. At the central parts of the growth the combined efforts of the pressure 
of the fibrous tissue and of insufficient blood supply often will cause the 
epithelial cells to undergo either a fatty or colloid degeneration, while at the 
periphery of the tumour the reverse condition holds good, the fibrosis is less 
marked and the cancer cells are more numerous and better formed. Where 
the cancer is encroaching upon normal breast tissue these epithelial cells can 


SCIRRHOUS CARCINOMA 493 


be seen bursting through the walls of the alveoli and rapidly invading the 
tissues outside, so that the interacinous septa and lymphatic vessels are soon 
involved, while around the tumour the breast will show a certain amount of 
reactive inflammation, with hyperemia and infiltration with round cells. On 
cutting such a tumour -across it gives a creaking, crepitating feeling to the 
knife, and on section it has a concave surface and a greyish-white translucent 
appearance, with a gritty feel on scraping it with the knife blade, while a 
watery juice can be pressed out of it, the whole appearance being rather like 
that of an unripe pear. Small yellow spots due to fatty degeneration will be 
seen in it, and there may be hemorrhages or cysts, while the central mass of 
the tumour often will be found to be sloughing and undergoing necrosis. 
Strands of growth and fibrous tissue will often be seen radiating through the 
breast in all directions, while if the cancer is an advanced one the skin over 
it will be involved and possibly ulcerated, the growth may have involved the 





Fia. 175. Ulcerating carcinoma of the breast, showing typical malignant 
ulcer, nodules from lymphatic permeation, skin retraction and elevation 


of the nipple. 


pectoral muscle underneath, and there may be a continuous streak of carcino- 
matous tissue running right up to the nearest axillary glands. 

Clinical Features. This type of growth is most commonly seen between the 
ages of thirty-five and sixty, and it is not the type that is likely to occur in 
younger or older patients. It may occur anywhere in the breast and may 
rarely be multiple, but is most common in the upper and outer quadrant, 
and commences as a hard, localised mass, which is quite painless and is often 
noticed accidentally. It is stony hard, firmly attached to the rest of the 
breast tissue and usually nodular and irregular to the feel. Such a growth 
usually becomes adherent to the skin over it rapidly, while in many cases, 
especially in the very fibrous growths, a definite dimple or pucker will be seen 
inthe skin. The nipple frequently becomes gradually drawn in and retratced, 
while if the growth is in the upper half of the breast, the whole breast and 
nipple may be drawn upwards, and the nipple will then come to lie at a higher 
level than that of the other side. The swelling formed by the growth stands 
out very prominently ; it in no sense seems to disappear when pressed upon 
with the flat of the hand, and even may appear hardet and more obvious 
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when this method of examination is employed. As the growth advances it 
frequently tends to infiltrate the whole breast, with the result that the entire 
organ may become smaller and shrunken and puckered, and sometimes it will 
be found that it is difficult to persuade patients that there can be a growth in 
the breast when the breast is smaller than the one on the other side. In the 
later stages the growth will become adherent to the pectoral muscle or the 
fascia over it, and this can be demonstrated by the test described on p. 465. 
A scirrhus is very rarely of a large size, and though usually remarkably 
painless, rare cases will be seen which are quite painful and tender, and in 
such cases the pain may radiate through the shoulder and down the arm. 
If allowed to progress long enough it ultimately will become fixed to the 
underlying ribs and chest wall. 

It must be remembered, above all, that any of the above signs may be 
absent, that in some cases we must be prepared to make the diagnosis upon 
the presence of only one of them, and that such features as adherence to the 
pectoral muscle, marked enlargement of the axillary glands or firm adhesion 
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Fic. 176. Extensive fungating carcinoma of the left breast. 


to the skin are signs that the growth is advanced, and we should hope to 
diagnose the condition before this stage is reached. The most important 
feature of all is the stony hardness and nodularity of the growth, but even 
this may not be discernible in the case of a big and fat breast. Whenever, 
therefore, there is the least doubt about the diagnosis, an exploratory opera- 
tion must be undertaken. 

The axillary glands will soon become enlarged and stony hard, and they in 
their turn will become fused together and adherent to the surrounding 
structures. 

The pectoral glands lying under the pectoralis major are usually enlarged 
first, while soon after these the central axillary, the subscapular and sub- 
clavian groups also will be invaded in this order In time the supraclavicular 
glands will also become hard and enlarged, while in the end the mediastinal 
glands, the lungs and pleur# and the liver and peritoneum all will become 
carcinomatous. The length of time taken before the thorax or abdomen is 
invaded is very variable and it sometimes occurs quite early in the disease 
(see p. 490), while it is not unusual in the case of growths in the inner half of 
the breast to find that the opposite breast is quite early involved and the 
opposite axillary glands may be invaded too, this doubtless occurring by 
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permeation of the lymphatic vessels which cross the midline of the sternum. 
In the course of time the enlarged axillary glands will press upon important 
nerve trunks and cause paralysis and severe pain, and also they may compress 
the axillary vein and give rise to venous cedema of the arm and hand; but a 
more common condition is for them to obstruct the lymph flow, and this, 
together with the obstruction of the small lymphatic vessels of the chest and 
shoulder caused by their diffuse permeation with carcinoma cells, gives rise 
to a solid oedema of the hand and arm which will cause a great deal of swelling 
and pain and a condition of pseudo-elephantiasis. 

It must be noted that it is quite likely that small carcinomatous axillary 
glands will be impalpable and that if no glands can be felt in the axilla it 
does not at all follow that the lymphatic glands are not invaded. It is also 
important to compare the axillary glands of the two sides, as many persons 
have palpable glands always present ; and if, therefore, glands of approxi- 
mately the same size and consistence can be felt in both axille, they are 
probably not malignant. When carcinoma invades lymphatic glands, the 
cells enter the gland at its hilum and are first deposited here on the surface 
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Fic. 177. Bilateral carcinoma of the breast, showing fungation on the 
right side and carcinoma en cuirasse on the Icft side. 


of the gland ; it then often happens that the cells spread out of the gland 
and invade the surrounding tissues, producing fixity some time before any 
extensive infiltration of the gland itself has occurred. 

Sooner or later in all carcinomata of the breast the skin will become involved, 
and this may occur in several ways :— 

(a) We have already mentioned the adherence, dimpling and puckering 
which is seen. 

(6) A later stage of this condition is caused by the growth extending 
outwards along the suspensory ligaments of Cooper and invading the skin 
itself, causing it to become firm, hard and red or dusky in colour. Soon after 
this occurs the skin will give way and an ulcer will form, which may become 
very large. This form of carcinomatous ulcer is often deep and sharply cut, 
with its surrounding edge hard and raised (crateriform ulcer). Its base is 
covered with firm red growth, and there may be a profuse and offensive 
watery discharge. In other cases, after ulceration of the skin has occurred, 
the tumour substance will fungate through and ultimately will give rise to 
a large, sprouting purple or green stinking mass. The skin surrounding such 
an ulceration for some little distance will, of course, be invaded by and 
densely adherent to the growth underneath. Itis usually the fibrous, scirrhous 
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type of growth which gives rise to the crateriform ulcer, while the softer, 
rapid encephaloid growth (see p 497) is more likely to fungate and sprout 
out. 

When ulceration of the skin has occurred, the involvement of the lymphatic 
glands becomes more marked, and they may change from being hard and 
painless, so that they become softer and tender as a result of the superadded 
septic infection. 

(c) A less common condition is one in which an extensive permeation of 
the lymphatic vessels immediately under the skin, and draining the skin 
over the breast, occurs. This permeation blocks the lymphatics completely 
and interferes so much with the cutaneous lymphatic drainage that a condition 
of solid lymphatic oedema of the skin over the breast is set up. This condition 
is known as peau d’orange skin, as it closely resembles the skin of an orange, 
being thicker and tougher than usual, while the openings of the sebaceous 
glands are enlarged and present all over it in the form of shallow pits, closely 





Fia.178. Spheroidal carcinoma of the breast, showing marked “ peau 
d’orange ”’ skin and retraction of the nipple. 


resembling pig-skin. It is evidence that the growth is advanced and that 
extensive lymphatic permeation is occurring. 

(d) In some instances the carcinoma cells exhibit a peculiar tendency to 
spread far and wide in the skin without such extensive involvement of the 
deeper structures, and when this occurs it may be regarded as a more advanced 
stage of the above condition, and one which soon may follow upon it, the 
cancer cells actually invading and diffusely infiltrating the skin. Little 
nodular masses of growth close to each other develop in the skin and soon 
fuse together, so that the skin for many inches round becomes hard, leathery, 
brawny and infiltrated, while its colour becomes red or dusky; not in- 
frequently the sebaceous glands pour out an excessive secretion, so that the 
surface of the skin becomes covered with crusts and scabs without actually 
being ulcerated. This condition is known as cancer en cuirasse, and may 
spread far and wide, even on to the shoulder and the back; though in 
some cases it appears to be remarkably chronic and to last even for a year 
or two, it is a quite hopeless condition. On the other hand, violently acute 
forms of this condition are sometimes seen, where the skin is red, hot and 
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infiltrated and may resemble an acute eczema, The process will then spread 
rapidly and extensively and soon terminate the scene. 

(e) It not infrequently happens that while the skin near the growth appears 
to be remarkably free from any invasion, one or two isolated carcinomatous 
nodules will appear in it at some little distance from the primary growth. 
This is, of course, evidence that the growing tip of the column of cells permeat- 
ing the lymphatic vessels has reached at least as far as this nodule, probably 
farther, and that the microscopic extension of the growth is therefore already 
extensive. 

Metastatic growths will appear in various parts of the body at very varying 
rates of rapidity, the liver, the lungs, the peritoneum, and the bones being 
the most common sites. The bones specially liable to be involved are the 
ribs, sternum, upper end of the femur, vertebre and humerus, and the first 
sign of such a deposit often will be a pathological fracture of the bone. 
Secondary growths in the vertebres are comparatively common and always 
should be looked for. For their signs and symptoms, see p. 135. 

A few rare cases have been described in which one or sometimes very 





Fic. 179. Atrophic scirrhus of the breast, showing elevation of the 
nipple and puckering of the skin round. 


many of the bones have been diffusely permeated with carcinomatous tissue, 
so that, without actually fracturing, they soften and bend (carcinomatous 
osteomalacia) (see Vol. I., Fig. 308). In this way the patient may become bent 
and deformed to a remarkable extent. 

In the later stages of the disease, unlike the early stages, there is severe 
pain due to both the primary and the secondary growths. The patient 
becomes emaciated, feeble, and has a dry, or sallow, yellow skin, there being 
a marked cancerous cachexia. There are certain to be extensive ulcerated 
surfaces from which septic absorption and toxemia will occur, and the arm 
will frequently become greatly swollen and brawny as a result of lymphatic 
oedema following on obstruction of the lymphatic vessels (see p. 505). Death 
ensues OD an average in an untreated case about two or three years after the 
lump is first noticed, and is due either to pain and exhaustion, septic absorp- 
tion, or the effect of visceral secondary deposits. 

Acute Encephaloid Carcinoma (Medullary Cancer). In this form of 
spheroidal carcinoma of the breast the epithelial cells greatly predominate, 
while the fibrous stroma is scanty, ill-formed, soft and vascular. On section, 
the growth to the naked eye has a homogeneous, brain-like appearance rather 
similar to a sarcoma, while on microscopic examination it will be seen to 


consist of large areas of closely packed and poorly developed spheroidal 
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epithelial cells, having no controlling basement membrane and nowhere 
exhibiting any tendency to form alveoli. These large cellular areas are, at 
scattered intervals, surrounded by a poorly developed fibrous tissue. The 
disease is not common, and usually occurs in women under the age of thirty- 
five, in whom it gives rise to a soft, rapidly-growing swelling in the breast, 
the whole organ being soon diffusely infiltrated and adherent to the surround- 
ing structures. Secondary deposits in the axillary glands and metastatic 
deposits in other parts of the body, especially in the chest, occur much more 
rapidly than in a scirrhus, the disease usually proving fatal from these meta 
stases before it has been present many months. It causes no shrinking of the 
breast, retraction of the nipple or dimpling of the skin, but the breast rapidly 
becomes enlarged and the skin is soon invaded, thickened and discoloured, 
outlying nodules and carcinoma en cuirasse occurring very early. Ulceration 
through the skin will soon set in, and in this case a green or purple foul 





Fig. 180. Atrophic scirrhus, showing puckering of the skin and indrawing 
of the nipple in a patient of seventy. 


sprouting mass grows out through the opening, the appearance being quite 
different from that of the crateriform ulcer which results from the ulceration 
of a scirrhus (see p. 495). Cystic degeneration and hemorrhages often occur 
in this form of growth and cause areas of fluctuation to appear. The 
prognosis is very bad, and it is doubtful if a radical operation offers any pros- 
pect of a permanent cure (see p 505). 

Lactation Carcinoma. This is an even more acute and virulent form of 
growth than the last, and it may be defined as an acute encephaloid carcinoma 
occurring in a lactating breast, the patient naturally being usually a young 
woman. In this condition the pathological appearance of the growth is the 
same as in the last, though it is even more vascular and the activity and 
vascularity of the lactating breast appear to make its malignancy greater 
and its growth more rapid. Within a very short time of its appearance the 
whole breast is infiltrated and the skin over it is red, purple or cedematous, 
and has dilated veins in it. The whole breast is hot, and there is frequently 
.some general rise of temperature, so that when the condition occurs it is not 
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infrequently mistaken for a mammary abscess, occurring during lactation. 
[t can, however, usually be distinguished by its painlessness, the fact that there 
are no rigors, malaise or fluctuation, and that the axillary glands are painless 
and fixed. The condition is hopeless, and any operation performed must be 
simply a palliative one. 

Atrophic Scirrhus. This variety of spheroidal carcinoma of the breast 
is exactly opposite to the two preceding forms, for in this case there is evidence 
that the body has made a very strong attempt at a natural cure by strangling 
the malignant cells with newly-formed fibrous tissue. On section such a 
growth appears to consist almost entirely of thick and well-formed fibrous 
tissue, having scattered throughout it a few small isolated areas of ill- 
developed spheroidal epithelial cells, these cells, however, having no definite 
arrangement and being limited by no basement membrane. In some cases 
it will be quite difficult to discover any of these epithelial cell groups at all. 
The condition usually occurs in thin patients over sixty, and is sometimes 
found to arise at the age of seventy-five or even eighty. It gives rise to a 
small, very localised swelling in the breast, which is exceedingly hard and 
grows very slowly, and in many cases the patient will live for fifteen or twenty 
years, and may even die of some other intercurrent condition. In time the 
swelling becomes adherent to the skin and to the pectoral muscle underneath, 
while the breast is often puckered and contracted and the nipple indrawn. 
Cases are sometimes seen in the axillary tail of the breast, where the only 
sign of the disease is a small puckered indentation of the skin with a very 
slight amount of induration round it. In the more diffuse form, where the 
whole breast is involved, the organ in time becomes converted into a small, 
hard swelling, with puckered skin over it and closely adherent to the chest 
wall. Asa rule, the axillary glands do not become involved for some years, 
but in the end they usually become enlarged, and ultimately dissemination 
throughout the body may occur in the usual way. Very occasionally a 
complete spontaneous cure may result. 

Colloid Carcinoma. It is rare for colloid degeneration to occur in growths 
in the breast, but cases will occasionally be seen in which this happens, and 
where the carcinoma cells degenerate and form a substance which may be 
regarded as colloid or mucin. When this occurs the swelling becomes bigger 
and softer, and may contain bosses on it, which feel cystic owing to the mucin 
they contain. This colloid form of carcinoma grows more slowly and its 
malignancy is less, so that the appearance of enlargement of the axillary 
glands and metastases elsewhere is delayed. The prognosis is particularly 
favourable after operation. 

(2) Columnar-celled Carcinoma. The only form of columnar carcinoma 
which occurs in the breast is thought to arise from the epithelium of the 
walls of the larger ducts, and it is known therefore as duct-carcinoma. It is a 
rare form of the disease, and its pathological nature is not known for certain, 
but it is probably closely related to a duct-papilloma (see p. 487). On micro- 
scopic section it will be found usually to consist of one or more papilliferous 
nodules growing within the lumen of a large dilated duct from the wall of 
the duct and covered with a columnar epithelium, which exhibits a malignant 
tendency to break through its basement membrane and invade the surround-~“ 
ing structures ; often it will implant itself upon neighbouring portions of the 
ducts or alveoli. Clinically the condition is not very malignant, and gives 
rise to a small swelling within the breast, not far from and attached to the 
nipple. It grows slowly and sooner or later becomes attached to the skin, 
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which ultimately will become red and dusky, and may even give way and 
ulcerate. The swelling is closely attached to the remainder of the breast 
tissue, does not as a rule give rise to retraction of the nipple, although 
attached to it, nor does it cause puckering of the breast or early enlargement 
of the axillary glands, but a very constant feature is the presence of a blood- 
stained discharge from the nipple. The condition is sometimes associated 
with an ordinary scirrhus elsewhere in the breast and exhibits a great tendency 
to form small cysts, doubtless due to the way in which the ducts become 
obstructed. 
Another form of columnar carcinoma of the breast, of low malignancy, and 
which probably also arises from the main ducts, is the so-called adeno- 
carcinoma of Halstead. Here the growth consists of a fibrous stroma, which 
surrounds and contains round or cylindrical tubules lined with several layers 
of columnar epithelium, here and there proliferated and thrown into folds, 
while the epithelial cells will be found in places to be invading the fibrous 
stroma. Clinically it behaves in the same way as does the ordinary duct- 
carcinoma, being comparatively soft and slow-growing; it is sometimes 
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Fic. 181. Duct-carcinoma of the breast (columnar-celled) just 
commencing to ulcerate. 


more or less encapsuled and is always of relatively good prognosis. Axillary 
infection and metastatic deposits are long delayed, but it appears to have a 
special tendency to fungate through the skin. In other instances it has 
drawn out a process of the skin covering it, so that it becomes pedunculated 
and hangs down below the breast. 

The duration of these various types of carcinoma varies considerably, and 
whereas the ordinary scirrhus, if left untreated, probably will end the patient’s 
life within from two to three years, a patient with an encephaloid carcinoma 
is not likely to live more than a year, while in the case of the lactation variety 
six months is the more probable duration. The atrophic scirrhus often will 
last indefinitely, and, as it occurs in elderly people, in many instances their 
life is ended by some other independent condition. A duct-carcinoma is also 
of a low grade of malignancy, and it is unlikely that the patient will show any 
signs of metastases for three or four years. 

Differential Diagnosis. In a well-marked case, where the growth is hard, 
nodular, fixed to the skin, and where the axillary glands are big, hard and fixed, 
the diagnosis is easy, but this must be regarded as too late a stage in which to 
make the diagnosis, and it is the early case which presents the most difficulty 
and which most repays an accurate diagnosis, 
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Inasmuch as a cancerous growth in the breast is always closely adherent 
to and incorporated with the rest of the breast tissue, there should be no 
difficulty in diagnosing it from any of the innocent new growths of the breast, 
such as a fibro-adenoma or a cyst-adenoma, for the great characteristic of 
these innocent tumours is that they can be felt to move about independently 
of the rest of the breast (see ‘p. 484); moreover, these simple growths are 
softer, less nodular, and more sharply defined than a carcinoma. The 
greatest difficulty, therefore, in differential diagnosis will arise in connection 
with inflammatory swellings, such as chronic lobar mastitis, tuberculous 
mastitis, cysts, or chronic abscess. 

The distinction between cysts and patches of chronic mastitis and carcino- 
matous growths has already been described on p. 477, and the most important 
points to be observed are the nodularity, the hardness, and the definite outline of 
the mass and any slight attachment to the skin, or minor degree of indrawing 
of the nipple. It is a safe rule to regard any hard ill-defined lump in the 
breast of a woman of over thirty-five as being cancerous until proved to be 
otherwise, and in all doubtful cases to insist on early exploration. 

On examining a section of a breast tumour with the naked eye, we must 
remember that the fibro-adenoma is pinkish-grey, homogeneous and not gritty ; 
a mastitic swelling consists of a mass of well-formed fibrous tissue, containing 
cysts with clear or dark-coloured fluid in them, while a scirrhus is concave 
on section, whitish-grey, gritty, with yellow spots on it, and a juice may be 
scraped or squeezed out of it, like an unripe pear. There is no capsule, and 
the fibrous strands ramify in the breast and surrounding fat in all directions. 
The softer forms of growth are succulent and flabby like brain tissue, and in 
no way resemble any of the other conditions. 

Treatment. The only treatment that presents a reasonable possibility of a 
permanent cure consists in complete and radical removal of the breast and all 
adjacent structures to which the growth may have spread, and the modern 
operation for achieving this is based upon strict pathological principles ; 
while many surgeons nowadays supplement the removal by a thorough irra- 
diation of the chest axilla and neck by deep X-rays or radium in from six 
weeks to two months after the operation. ‘This certainly seems to diminish 
the tendency to local recurrence. Cases will be seen, unfortunately not infre- 
quently, in which even the modern extensive operation offers no real chance 
of a permanent cure, and they are then said to be, from this point of view, 
inoperable, although it is quite likely that limited and palliative opera- 
tions even then may save the patient much suffering and possibly prolong 
her life. We must consider, therefore, briefly the indications which render 
a carcinoma of the breast inoperable from the point of view of a radical 
cure. Apart from general or constitutional diseases, the presence of visceral 
deposits will negative entirely such a procedure, and an examination must 
be made to ensure that these are not present, their favourite sites being 
the spine and other bones, the lungs and the liver. Absolute fixity of the 
growth to the ribs and chest wall also contra-indicates operation, but 
fixity to the pectoral muscle, or the presence of enlarged glands in the 
axilla, provided these are not themselves fixed to important structures, 
is no bar to a radical operation, though it undoubtedly renders the prog- 
nosis as to permanent cure worse. The presence of enlarged glands in the 
supraclavicular fossa also does not render the case inoperable, as they can be 
removed at the same operation. but if there is evidence of malignant disease 
in the glands of the supraclavicular fossa or axilla of the opposite side, no 
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radical operation should be performed. The condition of the skin overlying 
the breast is of extreme importance in this connectidn. Adherence to the skin 
or ulceration or fungation through the skin do not in themselves render the 
case inoperable, nor does peau d’orange skin, although this feature renders 
the prognosis much more grave, but the condition known as cancer en cuirasse, 
indicating as it does that there is a widespread infiltration of the skin with 
carcinoma cells, is in the opinion of most surgeons a complete bar to the 
performance of any radical operation. In addition, the presence of isolated 
nodules in the skin, more than an inch or so away from the growth, shows that 
the subcutaneous lymphatic plexus is widely permeated, and that the chances 
of a complete cure are nil. (£dema of the arm and hand, and pain due to 
pressure on the brachial plexus, render it inoperable, while in addition it is 
doubtful if it is ever worth while performing a radical operation in the case 
of a lactation carcinoma, or a rapidly growing encephaloid growth in a 
comparatively young subject. An atrophic scirrhus, on the other hand, is 
sometimes not removed, as it is held by some surgeons that it is not likely to 
end the patient’s life or do her harm, and that, if operated on, the cells may be 
stimulated to a quicker growth and that a rapid recurrence may occur. This 
is a view, however, with which we do not agree, and we hold that an atrophic 
scirrhus should be removed on the ordinary lines, though the operation need 
not be so extensive as in more malignant cases. The disease is occasionally 
seen in both breasts, and, provided they are both in an operable condition, 
there is no reason why they should not both be removed, either at the same 
time or, better, with an interval between the two operations, though the 
prognosis will of course be more grave. 

The prognosis in rapidly growing tumours or in young patients is unfavour- 
able, but since the modern operation has been performed, some surgeons have 
been able to report from 50 to 60 per cent. of cases as free from recurrence at 
the end of three years, according to whether the axillary glands were found to 
be enlarged at operation or not ; while with subsequent deep X-ray treatment, 
carried out six weeks after operation, 75 per cent. of cases have been cured 
at the end of six years. There is no doubt that this is too short a period 
in which to claim a cure, for recurrences are sometimes seen as late as 
eight, ten or fifteen years afterwards. Whether these cases really should 
be regarded as true recurrences is doubtful, for it is probable that they are 
really due to separate and fresh outbreaks of carcinoma often in quite different 
parts of the body, which have arisen owing to the fact that carcinoma is in 
some senses a general disease, but they show how careful we must be in 
accepting any period of years of freedom from recurrence as constituting a cure. 

The outlook in atrophic scirrhus, duct-carcinoma, adeno-carcinoma and 
colloid carcinoma is undoubtedly better. Cases are occasionally seen in which 
a scirrhus and a pregnancy are both present; this is a strong indication 
for removing the scirrhus as soon as possible, as otherwise the influence of the 
pregnancy on it will be to make it grow very rapidly. 

Operation for Carcinoma of the Breast. The operation as performed now for 
this condition consists in the removal of the whole of the breast (and it must be 
remembered how extensive an organ this is), the skin over it, the nipple, as much as 
possible of the fatty, subcutaneous fascia under the skin of the chest wall, the 
sternal portion of pectoralis major, the whole of pectoralis minor, and the complete 
axillary contents, comprising glands, lymphatic vessels, fat and fascia. This pro- 
cedure should be effected through an incision which is roughly ciroular or elliptic, 
with prolongations at either end, and with its centre over the growth and not at the 
tI whit, all the atenatnren axciaad should be removed in one piece. The over- 
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lying skin is removed because lymphatic vessels pass along the fibrous bands con- 
necting it with the breast ; the subcutaneous fat and fascia are extensively removed, 
because these are the layers in which the lymphatic vessels radiate in all directions, 
and by their permeation enable the carcinoma cells to spread. The nipple is removed 
because all the intralobular lymphatics converge to a plexus under it. The pectoralis 
major is also taken away, because certain deeper lymphatic vessels pass into the 
fascia over it and through its substance, while pectoralis minor is removed because, 
until this is done, it is impossible cleanly to dissect out the apex of the axilla. The 
axillary contents are, of course, removed, as in almost all cases the glands and lym- 
phatic vessels there are found, either to the naked eye or microscopically, to contain 
carcinoma cells. It is, of course, essential that all incisions should be made wide of 
the disease and that no lines of lymphatic infection should be cut across. 

The patient lies on her back with her head turned towards the opposite side, the 
arm tied up above the head to rather more than a right angle, and her body as near 
that edge of the table by which the surgeon is standing as possible. The axilla is 
shaved, the skin sterilised and sterile towels placed round to protect the operation 
area in the ordinary way. Various forms of skin incision may be employed, according 
to where the growth is (see Fig. 183), but they are all roughly elliptical, with pro- 
longations at one or both ends, and have the growth as their central point; in 
making these skin incisions it must be remembered that the question whether we 
shall be able at the end of the operation to draw the skin together and suture it in 
the ordinary way is quite a minor one, but that, as a matter of fact, in most cases, 
wide undercutting of the skin, the formation of flaps, and the use of skin grafting, 
will enable extensive wounds to be closed in the most remarkable way. As it is 
always important to remove the fatty superficial fascia over the lower part of the 
chest and the upper part of the rectus sheath, it is important to carry one end of the 
incision down in this direction; while at the other end it is wise to see that the 
incision does not run directly across the axilla, but curves up above it on to the arm, 
as otherwise when it is healed there may form a strong band of scar tissue running 
across the axilla and tying the arm to the side. After making the skin incision, the 
first step is to undercut the skin widely in all directions, and this undercutting should 
be carried in the medial direction beyond the middle line of the sternum, upwards 
as far as the clavicle, downwards for 3 or 4 inches on to the abdomen, and laterally 
until both sides of the latissimus dorsi are exposed. The sternal and clavicular 
portions of the pectoralis major are then exposed and separated with a blunt dis- 
sector, the sternal portion is divided across as near its insertion into the humerus as 
possible, and the muscle is then retracted downwards; the border of the pectoralis 
minor is exposed and cleaned, and this muscle cut across as near its insertion into 
the coracoid process as possible and in its turn reflected down. The axilla is now 
completely exposed, and its contents must be removed by carefully dissecting the 
fat and fascia off the main vessels and nerves, off the subscapularis muscle at the 
back of the axilla, off the serratus magnus muscle on the chest wall, and off the 
latissimus dorsi at the outer side. If necessary, a portion of the axillary vein may 
be resected if any glands are adherent to it, but this is to be avoided if possible. The 
apex of the axilla must be cleaned particularly carefully, and care must be taken to 
preserve the nerve of Bell and the subscapular nerves, but the intercosto-humeral 
nerve may be disregarded. Throughout the operation any portion of the wound, at 
which the surgeon is not actually working, must be kept covered with warm, damp 
pads. When the axilla has been dissected clear all the tissues are retracted towards 
the sternum, and the surgeon returns to the outer side of the skin incision ; through 
this he divides the attachments of pectoralis major and minor close to the ribs and 
sternum, gradually working inwards, and in this way completely severing the 
pectoral muscles with the breast and overlying superficial fascia, from the chest wall 
underneath. Finally, when the inner margin of the wound is reached, the mass of 
tissue to be removed is set free from the sternum and rectus sheath by a few touches 
of the knife. During this last stage of the operation there may be free bleeding from 
the perforating branches of the internal mammary artery, and these vessels must be 
quickly picked up, if possible before they are cut. It must be remembered that not 
only are these vessels somewhat liable to retract within the intercostal spaces, but 
that, if artery forceps with rather sharp points are employed to pick them up, these 
forceps may be pushed into the pleura accidentally. A huge wound is left, but when 
complete hemostasis has been achieved, it is usually possible to draw the skin 
completely together by means of undercutting, flap cutting or other plastic proce- 
dures. If it is impossible to close it completely, on no account must the upper part 
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of the wound be left open, as this will expose the axilla, and any bare area should 
be arranged to fall over the ribs; this can be covered with skin grafts in about ten 
days. Drainage for forty-eight hours is usually advisable to prevent the formation 
of a hematoma, and this is best achieved by a separate smal! incision at the back 
of the axilla. When the wound is dreased it is important to push a pad of dressings 
firmly up into the axilla to keep the skin in contact with the chest wall as far as 
possible, while the arm should be left free and the patient encouraged to move it 
away from the side as much as she will. The stitches sho:.ld be left in for about 
eight to ten days, and it is of the greatest importance that the patient should be 
inspected every three months for some years after the operation to see if any signs 
of recurrence are present. 

The operation is a major one and every precaution must be taken to diminish 
shock and loss of blood, either of which may be severe; but if properly conducted 
its mortality is exceedingly low, certainly leas than 1 per cent. 

If the supraclavicular glands are enlarged the incision must be carried up over 
the clavicle so that the posterior triangle of the neck also can be cleared of its 
lymphatic contents; some surgeons even recommend that this should be done in 
all cases, and it is possibly a wise proceeding whenever the axillary glands are 
extensively involved. 

Some surgeons make a practice of separating the breast, fascise and muscles from 
the chest wall first, before opening the axilla, but by the above method, in which 
the axilla is dealt with first before the breast is touched, the bleeding is considerably 
diminished, as the greater part of the vessels are first cut and tied at their source in 
the axilla. 

Post-operative treatment with deep ray therapy, or radium application, in a 
month to six weeks after operation is of definite value in preventing both local and 
general recurrence, and is carried out in all cases as a routine by some surgeons. 


Local Recurrence. Local recurrence after an operation is due either to 
the growth not having been removed completely or possibly to infection of 
the wound with cancer cells during the procedure. It must be remembered 
that in the healthy individual the implantation of living cancer cells has 
apparently no effect, but that in a patient who is already the possessor of a 
carcinoma, implanted cancer cells almost always will grow and thrive, and 
every possible precaution therefore must be taken during the operation to 
prevent this. A recurrence occurs either in the skin near the scar, in neigh- 
bouring lymphatic glands, or in the sternum or ribs close by, and to prevent 
the likelihood of this, exposure to X- 
rays soon after the operation may be 
adopted as a preventative; the evi- 
dence as to the value of this latter 
proceeding is, however, not cer- 
tain. Apart from local recurrences, 
at any time after the operation meta- 
stases in different parts of the body 
may occur, and once a recurrence has 
appeared, although its rate of speed 
will vary enormously, being in some 
instances exceedingly slow, and in 
others apparently more rapid than if 

_ no operation had been performed, 

Fia. Shed Becurene of o ports nevertheless the patient’s fate is sealed. 

os months after operation. 106 Local recurrence usually appears in 

ee a sbove the the form of nodules in the skin, pink 

or purplish in colour, and hard and 

fixed, but in other instances swelling of one or more ribs, or a prominence 
over the sternum, will denote that bony involvement has occurred. 
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In certain cases it is found that intense solid cedema of the arm and 
hand, evidently due to extensive lymphatic obstruction, will appear after an 
operation for cancer of the breast, and the whole arm and hand will become 
swollen, heavy, solid and painful and useless. If-this appears within a few 
days of the operation, it is probably due to a very thorough clearance of 
lymphatic vessels and glands having been made, while in other cases it will 
appear within three or four weeks of the operation, and then be caused by 
an obstruction of lymphatics due to the formation of scar tissue. In neither 
of these instances is it necessarily a sign of evil import, but when, as is not 
infrequently the case, it commences some months or years after the operation, 
it is almost invariably due to an extensive, but probably impalpable, carcino- 
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Kia. 188. Incisions made in various operations on the breast. That on the 
right side is for carcinoma, and the shaded portion represents the area of 
mibentanicons fat to be removed. A marks the position of the lesion in 
the breast. 


matous permeation of all the minute lymphatic vessels round the shoulder, 
and it is then to be regarded as a sign of the gravest import. If this solid 
cedema of the arm appears to be of the last type, and due to microscopic 
lymphatic recurrence, there is nothing that can be done for it except palliative 
treatment, but if the condition is due to a non-malignant lymphatic obstruc- 
tion the operation of lymphangioplasty, in which long silk threads are 
introduced under the skin to form artificial lymphatics, usually will afford 
marked relief, but not a complete cure. In some cases the swelling and pain 
in the arm are so marked that amputation at the shoulder joint, or even an 
interscapulo-thoracic amputation, will Le necessary. 

For the clinical signs due to recurrence in the liver, chest, spine, bones o7 
brain, see Chapters I., XVIII., XI. and III.; and Vol. I., Ch. XVIII. 

Inoperable Carcinoma of the Breast. When, for any of the reasons given 
above, the case can be regarded as unsuitable for a radical operation, it will 
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be, nevertheless, often beneficial to the patient to excise the breast iteelf, 
without, however, interfering with the pectoral muscles or the axillary con- 
tents. In this way the occurrence of ulceration may be prevented and the 
patient saved from having a foul, discharging, bleeding, fungating wound with 
all its attendant unpleasantness and risks of sepsis. Beatson, of Glasgow, 
treated inoperable cases (provided the patient had not reached the meno- 
pause) by means of double ovariotomy and the administration of thyroid 
extract. No cure can be hoped for by this method, but in some cases the 
growth appears to have grown more slowly or even diminished for a time, 
while the pain and discomfort have been improved; we do not personally 
regard the operation as worth doing. 


Radium and X-rays have been employed in connection with this disease—the 
former appearing to be the more useful—with three objects :— 

1. One month after the operation radium needles or doses of deep X-rays may be 
employed as a prophylactic method in the hope that they will diminish any liability 
to recurrence. Hoffelder reports 75 per cent. cures by this means in cases traced for 
six years after operation. 

2. In the case of recurrent growths. Here, as a rule, further operation is of no 
avail, but if the recurrences are superficial, these methods of treatment sometimes 
will produce alleviation, and in some instances even will cause nodules to disappear ; 
the more rapid the recurrent growth appears to be, the greater is its chance of being 
affected by this treatment. 

3. In cases which are inoperable from the first these methods of treatment will 
often produce shrinkage of the growth, and will lessen pain, hemorrhage and dis- 
charge. For the methods of application employed in all these cases reference must 
be made to Ch. XXIII., Vol. I. Radium has recently been extensively used in 
inoperable cases (and also in operable growths), with the modern technique of small 
doses for prolonged periods (see Vol. I., Ch. XXIII.), and remarkable results have 
been reported in that the primary growth has disappeared. It is, however, too early 
to be sure that the patient’s life is really prolonged, as secondary growths will still 
form, and many recurrences have occurred. 1 mgm. needles are used, and these are 
inserted in a circle round the periphery of the growth, in the axilla above the clavicle, 
along the border of the pectoralis major, and a needle in the anterior end of each 
intercostal space. These are left in for about ten days. 


We do not consider that radium treatment alone is justifiable in operable 
growths, 


Excision of the Breast. This operation is often performed for non-malignant 
conditions and is very much less formidable than the operation described above. 
The breast is dissected off the pectoral muscle, neither the muscle nor the axillary 
contents being interfered with, and this may be done either by means of an elliptical 
incision, surrounding the nipple, the skin area enclosed being removed with the 
breast ; or else if the patient particularly desires that the nipple should be pre- 
served, a flap method may be employed. If this method is adopted, a semicircular 
incision is made at the lower and outer periphery of the breast and the skin and 
nipple dissected up in the form of a flap. The breast can then be removed from 
underneath the flap, which is afterwards sutured back in place. The objection to 
this latter method is the liability of a large hematoma to form under the flap, while 
it will sometimes be found that the flap will slough. Whichever method is employed, 
it is wise to introduce a small drain for forty-eight hours. 

For the operation of lymphangioplasty, see Vol. I., Ch. XI. 

Incisions in the breast should be made, as far as possible, in a direction radiating 
from the nipple, while the lower down an incision can be kept the less likely it is to 
show in a patient when wearing low evening dress. 

In the after-treatment of breast operations, one or two small doses of morphia 
may be given if necessary, while drainage should be employed for forty-eight hours. 
The arm should be drawn away from the patient’s side and kept resting on a pillow 
in a fair amount of abduction, and early use encouraged. The only complication 
likely to occur is the formation of a hematoma which may lead to suppuration. 


CHAPTER XIII 
THE ABDOMINAL PARIETES AND PERITONEUM 


Injurtes of the Abdominal Wall and Peritoneal Contents. Diseases of the 
Abdominal Wall and Peritoneum. Peritonitis. 


Surgical Anatomy. The Abdominal Parietes is the term applied to the structures 
enclosing, supporting and protecting the peritoneal-lined potential abdominal 
cavity, with its contained solid and hollow viscera. The parietes are completely 
invested by skin and subcutaneous tissue, which in the region of the anterior 
abdominal wall is specially modified into a superficial fatty layer (Camper's fascia) 
and a deeper fibrous layer (Scarpa’s fascia); this latter takes the place here of the 
deep fascia, and is of importance to the surgeon in that its lower attachments affect 
both the direction of extravasated urine and a femoral hernial sac. 

In the midline the fascia is carried down over the external genitalia and perineum 
as the fascia of Colles and dartos fascia, and, passing superficially to the male 
urethra, gets a firm attachment to the base of the triangular ligament and subpubic 
rami; this prevents fluid deep to Colles’s fascia passing back to the ischiorectal 
fosse and anus, and so directs it forwards and upwards over the genitalia and 
abdominal wall. Laterally the fascia is firmly attached, from the subpubic ramus 
outwards towards the great trochanter, to the fascia lata of the thigh, with which 
it fuses just below the crural canal at the saphenous opening, this attachment serving 
both to prevent extravasated fluid and a femoral sac from passing down over the 
thighs. 

Deep to this integument the abdominal parietes are partly bony and partly 
composed of muscles and their aponeuroses. 

The bony portions of the parietes consist of the vertebral column posteriorly 
(convex forward in the lower dorsal and lumbar regions, concave in the sacral 
and coccygeal regions, and forming in the pelvis the “ hollow of the sacrum,” in 
which the rectum is accommodated), which supports, above, the ribs, and below, 
the pelvis. 

The lower seven or eight ribs, easily palpable externally, form a hollow frame 
supporting on their inner aspect, and in conjunction with the vertebre and sternum, 
the domed sheet-like ‘‘ diaphragm,” which arches up steeply so as to reach the level 
of the nipples, and separates the abdomen below from the thorax above ; moreover, 
slips of the transversalis muscle interdigitate with the diaphragm, and so prevent 
the ribs from actually abutting on the abdominal cavity. 

The pelvis consists of (1) the lower basin-shaped “true pelvis,” closed below by 
the fibromuscular “ pelvic diaphragm ” (levatores ani and coccygeus, and tri 
ligament anteriorly), which serves to close in the abdominal cavity inferiorly and 
separate it from the ischiorectal fosse and perineum, and is perforated in the mid- 
line by the outlets of genito-urinary and intestinal tracts ; and (2) the expanded 
“false pelvis,” supported by the lateral expansion of the iliac bones, covered by 
the iliopsoas muscles. 

Posterolaterally, the vertebral column is flanked by the mass of the erector spins, 
anterior to which lie the peoas and quadratus lumborum muscles, arising from the 
vertebral column and last rib and passing down to the pelvis, and having the kidney 
and ureter on their anterior surface. 

The anterolateral parietes (anterior abdominal wall) consist of a sheet of 
flattened muscles superimposed on one another, with their fibres passing in different 
directions and crossing each other; this gives additional strength to a structure 
constructed to yield to the distension of hollow viscera with food or gas and to 
accommodate iteelf to any shrinkage following evacuation of the intestinal tract, 
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while, for the same reason, fairly large tumours of the solid viscera can be present 
with little or no discomfort. 

The muscles forming the abdominal wall arise posteriorly from the ribs, vertebral 
column and pelvic brim, and pass forwards and downwards to be inserted into the 
midline of the body anteriorly (linea alba), and into the pubic ramus (as Poupart’s 
ligament and the conjoined tendon). 

It will be realised thus that the pull on the linea alba is always lateral, a fact 
which explains the broadening of this structure when weakened by debility and 
operative incisions; this permite “ divarication ” of the recti and the occurrence 
of umbilical and other midline hernis, and incidentally shows why midline incisions 
should be avoided in abdominal operations. 

These abdominal muscles consist of three sheets, which merit brief notice :— 

(2) The External Oblique, which rises from the outer surfaces of the lower ribs 
and posterior pelvic brim, but which has no vertebral attachment, and so 
presents a free posterior border. Behind the lower end of the muscle, and in front 
of the origin of the latissimus dorsi from the iliac crest, there may exist a small 
space, ‘ Petit’s triangle,” through which a lumbar hernia or abscess may appear. 
The muscle fibres pass downwards and forwards and fuse over the anterior 
abdominal wall to form a strong aponeurosis, which passes forwards in front of 
the rectus abdominis to join with the aponeurosis of the opposite side in the linea 
alba. The lower edge of this aponeurosis, passing from the anterior superior iliac 
spine to the pubic spine and symphysis, presents a thickened margin known as 
Poupart’s (inguinal) ligament, to which is attached inferiorly the iliac fascia lata of 
the thigh. 

(06) The Internal Oblique and Transversalis Muscles arise from the lower and 
inner surfaces of the lower ribs, having the intercostal nerves passing forwards 
between them, from a common aponeurosis (lumbar aponeurosis) which gives them 
attachment to the lumbar vertebra, and from the iliac crest and upper and outer 
part of Poupart’s (inguinal) ligament, whence their fibres pass forward, and in 
the case of the internal oblique somewhat upward, to gain insertion into the linea 
alba. The aponeurosis of the internal oblique splits in the upper three-fourths of 
the abdominal wall to enclose the rectus muscle, while that of the transversalis 
passes behind it, except in the lower quarter of the rectus muscle, where both 
aponeuroses pass anteriorly and fuse with the external oblique aponeurosis. Those 
fibres of both muscles which arise from Poupart’s (inguinal) ligament fuse and pass 
as a common tendon, arching above and then behind the spermatic cord or round 
ligament, to gain insertion into the iliopectineal line of the pubis and constitute 
the “ conjoined tendon.” 

This arching of the muscles above and behind the inguinal canal is important in 
the prevention of inguinal hernia (Chapter XIV., p. 580), and any damage to 
their nerve supply, as not infrequently occurs in McBurney’s appendicectomy, 
piggies predisposes to inguinal hernia consequent on paralysis of these 

res. 

(c) The Rectus Abdominis (and inconstant Pyramidalss) consists of a broad band 
of muscle fibres passing from the pubes to the lower ribs and xiphisternum, and 
divided into segments by tendinous transverse septa (linexw transverss#), which are 
usually four in number, two above, one at and one just below the umbilicus. These 
tendinous intersections are attached to the anterior rectus sheath, but not to the 
posterior. 

The rectus muscle, as already mentioned, is enclosed by the splitting of the fused 
aponeuroses of the obliques and transversalis as they pass to their insertion in the 

linea alba, and this aponeurotic covering is usually called the rectus sheath. This 
sheath completely surrounds the muscle from a point midway between the umbilicus 
and symphysis pubis up to the ribs, and is formed anteriorly by the aponeurosis of 

external oblique and the anterior layer of that of the internal oblique; while 
posteriorly it is formed by the transversalis aponeurosis and the posterior layer of 
the internal oblique, which, it will be realised, splite to enclose the upper three- 
fourths of the rectus muscle ; in the lower fourth all the muscle aponeuroses pass 
in front of the rectus, there being no sheath behind to separate the rectus from the 
peritoneum. It is at this point that the deep (inferior) epigastric artery enters the 
sheath to ascend posteriorly to the rectus muscle to anastomose with the superior 
epigastric branch of the internal mammary. The lower edge of the posterior rectus 
sheath forms a well-defined crescentic ridge (the semilunar fold of Douglas), which 
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must not be confused with the linea semilunaris, where the aponeuroses fuse at the 
outer edge of the rectus muscle, 

The nerve supply of the abdominal wall is derived in its upper part from the 
forward continuation of the lower intercostal nerves, and in ita lower from the 
subcostal nerve, and branches from the lumbar plexus, the iliohypogastric and ilio- 
inguinal nerves. These pass forward transversely between the internal oblique 
and transversalis muscles to enter the rectus sheath through the lateral edge of the 
posterior wall, and traverse the muscle which they supply before emerging as 
cutaneous filaments (except in the case of the subcostal nerve, which terminates in 
the pyramidalis muscle and has no cutaneous supply on the anterior abdominal 
wall). Each nerve gives off a cutaneous branch in the lateral line, which pierces the 
internal and external obliques to supply the skin; in the case of the intercostal 
nerves, that of the abdominal parietes, but in the case of the subcostal and 
iliohypogastric nerves these lateral cutaneous branches pass down over the iliac crest 
and supply the skin of the buttock ; in the case of the ilio-inguinal, that of the 
scrotum, penis, and inner side of the thigh. 

Roughly speaking, the cutaneous supply is as indicated in Fig. 184, Vol. I., the 
tenth thoracic supplying the level of the umbilicus, and the nerves passing round 
in the abdominal wall in a series of transverse lines as indicated. 

The importance of realising the position of these muscles and nerves and their 
distribution is twofold :— 

(a2) In planning abdominal incisions it is essential as far as possible to avoid 
damage to these nerves, and the consequent paralysis of muscles with a tendency 
to ventral hernia (Chapter XIV., p. 605) ; while, as already indicated, incisions 
along the tendinous insertions of the muscles should be avoided for a similar 
reason. 

(b) Branches from these nerves and their parent spinal segmental cells supply 
various abdominal viscera, and in inflammation and disease of these organs pain is 
frequently referred along the superficial branches of these nerves, the cutaneous 
areas of which are hyperesthetic, so that a valuable indication is often obtained as 
to the internal organ which is at fault, ¢.e., pain referred along the ilioinguinal 
nerve to the external genitalia and inner side of thigh in renal colic, and the hyper- 
sesthesia around McBurney’s point in appendicitis. 

Remember that disease in the spinal cord or column also will give rise to referred 
abdominal pain, as is often seen in spinal caries and tabes dorsalis, a similar con- 
dition occurring in the upper abdomen in pulmonary and pleural lesions. 

The Abdominal Cavity is the space enclosed within the abdominal parietes, and 
being practically a vacuum is merely potential, the area being occupied by the various 
solid and hollow viscera; these vary in shape and position according to the 
respiratory movements of the diaphragm and anterior abdominal wall, and the dis- 
tension or otherwise of the various parts of the intestinal tract and, in the female, of 
the uterus. This cavity is completely lined by a smooth serous membrane (the 
peritoneum). 

The Peritoneum is a serous membrane covering the inner surface of the abdomina] 
parietes (parietal peritoneum), and more or less completely encasing the various 
abdominal viscera which project forward to a greater or less extent against the 
posterior surface of the membrane. It may surround a viscus almost completely 
(as the small intestine), being reflected back along its blood and nerve supply 
as a double layer (mesentery), or merely touch some part of the anterior surface 
(rectum and kidney), or even be kept entirely off certain viscera (third part of 
duodenum) by another organ lying anteriorly to these ; such are said to be “ retro- 
peritoneal,” though it will be seen from the foregoing that every abdominal visous is 
really in this category, with the exception of the ovary in the female, which actually 
lies within the peritoneal cavity, being covered only by its germinal epithelium. At 
the junction of the various portions of the intestinal tract, notably in the region of 
the duodenojejunal and ileocecal junctions, the peritoneum is thrown into a series 
of ridges or folds, and so pouches are formed which may be the seat of internal 
hernia; for a full description of these, reference should be made to an anatomical 
textbook (see also pp. 543 and 686). re 

The peritoneal cavity is further subdivided by a series of reflections of its lining 
membrane into (1) the greater sac, which lies in front of the stomach and comprises 
the major portion of the peritoneal cavity ; (2) the lesser sac (bursa omentalis), 
which lies behind ¢he stomach and within the greater omentum, and is not 
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opened unless this, the gastrohepatic omentum or transverse mesocolon are 
perforated. 

Normally the two sacs communicate through the “ foramen of Winslow,” which 
lies beneath the neck of the gall-bladder and is reached by passing the finger up along 
the right side of that viscus, when the foramen will be found to be bounded behind 
by the vena cava, above by the caudate lobe (lobus Spigelii) of the liver, in front 
by the vena porta, with the bile-duct and hepatic artery lying anteriorly, all 
three enclosed in the right edge of the gastrohepatic omentum and below the 
duodenum. 

Rarely the foramen may become obliterated by adhesions in inflammation of 
the neck of the gall-bladder or perihepatitis, when the greater and lesser sacs are 
separated. 

Che greater sac is further subdivided by the natural prominence of the transverse 
omental shelf and the ridges of the vertebral column, with the root of the mesentery 
of the small bowel and sacral promontory into what have been aptly described as 
“‘ the peritoneal watersheds,” which are of great importance in that effusions collect 
in them should hollow viscera perforate or peritonitis be present. These “ water- 
sheds ”’ consist of (1) an upper compartment lying above the transverse mesocolon 
and great omentum, which, by adhering to the anterior abdominal wall, may com- 
pletely shut off the upper from the lower area, and, moreover, in acute catastrophes 
in the upper compartment, t.e., perforation of gastric ulcer, will direct fluid 
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Fiqg 184 Patient in the “Fowler” position, supported by a bar and bed rest. 


down to the pelvic cavity or up above the liver (subdiaphragmatic space). This 
upper compartment is the site of the various subphrenic abscesses which result when 
the inflammatory process localises as the result of adhesions (p. 543 and Fig. 192). 

(2) The lower compartment is divided by the vertebral column, and the almost 
vertical attachment of the mesentery of the small intestine, above the pelvic brim 
into the two lateral renal pouches, and below the sacral promontory is the basin-like 
pelvic cavity with its deep recto-vesical or recto-uterine pouch (of which the vaginal 
vault forms the floor), sometimes known as the “‘ Pouch of Douglas.” 

The importance of realising the presence of these ‘‘ watersheds ” cannot be over- 
astimated, and in all cases where fluid is found in the peritoneal cavity these must be 
carefully cleansed and dried out. At the same time, if it be realised that a lesion in 
the compartment above the omentum will flood the subdiaphragmatic region and 
pelvis only, while one below only can affect the renal and pelvic pouches, then time 
and the risk of spreading infection by unnecessary manipulation often can be 
saved. 

It will be remembered that the pelvic peritoneum, though it absorbs freely, has far 
less stomata and absorptive power for effusions and their toxins than that portion 
of the membrane lining the under-surface of the diaphragm, and for this reason 
every attempt should be made to facilitate the flow of effusion into the pelvis, and 
the aid of gravity is invoked by propping the patient in bed in a semi-sitting position 
(* Fowler position’). But in all but the most acute cases omental and peritoneal 
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adhesions often prevent free downward drainage and go far to annul the benefit of a 
theoretically sound position, so that, in our opinion, it should not be insisted upon if 
the patient’s pulse and general condition are very feeble or if it distresses the patient 
to be maintained in the sitting position. 

It is of interest to remember that the parietal peritoneum is very sensitive both to 
touch and stretching, so that its manipulation in a patient imperfectly anssthe- 
tised is a potent cause of surgical shock during an abdominal operation, while, for 
the same reason, undue tension on, or rough handling of, retractors controlling wound 
edges will aggravate any tendency to collapse during an operation. Visceral peri- 
toneum, on the other hand, is apparently insensitive, “colic”? being the result of 
irregular spasm in the unstriped muscle of the bowel, ureter or bile-ducts. Ag 
already mentioned, however, pain from an inflamed viscus is constantly referred to 
the abdominal parietes. 


ABDOMINAL OPERATIONS 


The preparation for abdominal operations in no way differs from that described 
in Ch. I., Vol. I., and, except in rectal cases, there is no need to administer violent 
purges or enemata the night preceding operation. provided the patient’s bowels 
have been kept regular for a few days before. In emergency cases purgation and 





Fic. 185. Patient in the Trendelenburg position. 


enemata are strongly contra-indicated, as likely to aggravate both peritonitis and 
collapse, as 1s also extensive bathing, washing, or turning about of the patient. 

The incision for a ‘‘ laparotomy,” the term applied to an abdominal section. 
should be sufficiently large to permit of comfortable vision and handling of the 
affected viscera without exerting undue traction on the peritoneum or parietes, so as 
to prevent shock, as explained above; it, moreover, must be planned so as to avoid 
section of nerves or undue damage to muscles. As a rule midline incisions should be 
avoided, their replacement by a paramedian incision with outward retraction of the 
rectus, when the sheath is opened, being preferable. The paramedian incision gives 
a good approach to both the upper and lower abdomen, though some surgeons 
advocate transverse incisions, and either give a good exposure and a sound scar, with 
but little risk of post-operative hernia. 

In order to procure as good a view as possible it is customary when operating on 
the upper abdomen to push the vertebral column forward by a mechanical support, 
or inflated bag, and in exploring the lower abdomen, especially the pelvis, much aid 
may be obtained by the use of the ‘‘ Trendelenburg position ” (Fig. 185). 

The closure of the wound should be carried out by suturing the peritoneum, and 
then the abdominal parietes in layers, #.¢., aponeuroses, muscles and skin; where 
clips are used the subcutaneous fat needs suture to prevent the formation of a 
hematoma. As a general rule, and always in acute abdominal surgery, interrupted 
sutures are preferable to continuous, as they permit of opening up of one segment of 
the wound without its whole length gaping, and thus diminish the tendency to 
“ bursting of the wound ” and post-operative hernia. 
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Drainage of the peritoneal cavity, although practised by many surgeons, in 
acute peritoneal infections, is not only unnecessary in many cases, but may be 
even harmful ; for, as shown by Dudgeon and Sargent, the fluid, which only escapes 
for the first forty-eight hours before omentum chokes the lumen of the tubes, 
contains more antibodies, aggressins and tissue cells than micro-organisms. Clinical 
experience further demonstrates that patients often do better if no drainage is 
employed, and that residual abscess is no more frequent ; this is only to be expected 
seeing that the tube “drains” upwards. Should drainage be employed in general 
peritonitis, a counter-opening in the fiank is satisfactory in upper abdominal lesions, 
and one through the post-vaginal fornix in pelvic lesions in women, but, as a general 
rule, swabbing out of pus, etc., with sterile gauze, followed by closure of the abdomen 
will give good results in such cases (p. 538). 

When a localised abscess is present drainage, of course, will be resorted to, the tube 
being inserted as far as possible in the most dependent point, though such a collec- 
tion of pus always must be opened at any point where it has reached the abdominal 
parietes, in order to avoid the very real risk of general infection, which follows 
evacuation of pus across the unobliterated peritoneal cavity (even when the peri- 
toneum is packed off carefully this amounts to 20 per cent.). See also p. 542. 


ABDOMINAL INCISIONS 


It may be well to recapitulate briefly the chief abdominal incisions and to indicate 
what viscera may be approached through each. The actual length of the incision 
of course will vary with the obesity of the patient and the scope of the operation. 

. (1) The Paramedian incision may be made either to the right or left of the 
midline and at any level, but is usually made :— 

(a2) Supraumbilical (high paramedian), to explore the upper abdomen, stomach, 
liver, gall-bladder and ducts. 

(b) Subumbilical (low paramedian), to explore the lower abdomen or pelvis, 
appendix, pelvic colon and rectum, bladder, and other pelvic viscera, and is much 
employed both by surgeons and gynecologists. 

Technique. A vertical incision of the required length is made just to one side of 
the midline and carried down through the subcutaneous tissues to the anterior 
rectus sheath, which is divided. The rectus muscle is then freed from the inner 
border and retracted outwards, the posterior sheath and peritoneum being divided 
vertically about one inch farther out than the anterior. Thus the rectus, when 
replaced, acts as a “‘ trap door,” and as the incision passes to its inner side no damage 
to nerves occurs and no weakness follows the operation. Should it be desired to 
increase the field of vision, it can be done easily by prolonging the incision at either 
end or by making sloping cuts from each extremity down to the anterior rectus 
sheath (Fig. 186). 

(2) The Pararectal incision (Battle) is usually employed as an approach to the 
appendix, but the exposure is not satisfactory, and the liability to damage the nerves 
to the rectus, which is then paralysed, is great, unless the peritoneum is opened by a 
transverse incision. 

Technique. An incision is made vertically over the outer third of the rectus 
muscle (midway between the umbilicus and right anterior superior spine to approach 
the appendix), the rectus sheath incised, and the muscle retracted inwards, care 
being taken to preserve the nerves. The posterior sheath and peritoneum should be 
incised transversely between two nerves, which are thus unharmed, but a very 
limited view is thus obtainable, and most surgeons divide the nerves and peri- 
toneum by a vertical incision. A “ trap-door”’ effect results, but if the rectus is 
paralysed a generalised abdominal bulging occurs, although actual herniation is 
uncommon, 

(3) McBurney’s incision for removal of the appendix is made just external to 
MoBurney’s point so as to avoid the semilunar line. A short oblique incision parallel 
to Poupart’s ligament divides the skin, fat and external oblique aponeurosis, the 
underlying fibres of the internal oblique and transversalis are separated in the line 
of their course, care being taken not to damage the ilio-inguinal nerve (which results in 
palsy of the conjoined tendon and arch, and post-operative inguinal hernia, a compli- 
cation seen in some 30 per cent. of cases), and the peritoneum is opened just over the 
appendix. The view is very limited, and should the appendix be adherent or the 
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cxscum misplaced the incision can be enlarged only at the expense of cutting across 
the muscle fibres, when a hernia is likely to result, as the “ gridiron” effect of the 
crossing fibres is thereby neutralised. 

A similar incision on the left side is often employed in iliac colostomy, though 
many surgeons prefer a transrectal incision, the muscle being split vertically, as this 
permits of either the transverse or pelvic colon being utilised. 

(4) Kocher’s subcostal incision is used on the right side to approach the gall- 
bladder, though many prefer a paramedian route, and on the left for removal of the 
spleen, when it is often ourved up across the cestal margin, which is split, together 
with the diaphragm, between the tenth and eleventh ribs, so as to give a freer 
approach to the organ. 

Technique. The incision starts in the midline and is carried down and out 
parallel to, and about 1} inches below, the costal margin. The rectus sheath is 
incised and the rectus muscle divided in the line of the incision, care being taken to 
avoid damage to nerves. The obliques are then split, one nerve, usually the ninth 


i 
low paramedian. 3,4. Transverse. 5,6. Pararectal and Kocher’s subcostal incisions 
for cholecystectomy. 7, 8. To expose the spleen and fundus of the stomach. 
9. McBurney. 10. Transverse. 11. Battle’s pararectal incision for appendicectomy. 
12 Paramedian for exploratory laparotomy. 13. Transrectal. 14. Inguinal 
colostomy incision. 15. Inguinal herniotomy. 16. Prostatectomy (paramedian) 





thoracic, being sacrificed in so doing. The wound is closed in layers, no attempt 
being made to draw the cut ends of the rectus together, as these approximate when 
the sheath is sutured. 

(5) Transverse incisions are becoming increasingly popular, can be made at 
any level, give excellent exposure and save damage to nerves. The rectus muscles 
are cut across, but unite readily when the sheath is sutured and give a sound scar 
and a strong abdominal wall. 

Technique. The incision is carried from side to side or centre to side, at what- 
ever level is necessary, the rectus sheath and oblique aponeurosis being divided in 
the line of the incision which passes between the nerves ; the rectus is divided trans- 
versely, and the oblique and transversalis fibres are separated when the exposed 
peritoneum is opened. The wound is closed in layers. 

The transverse incision can be employed advantageously in a modified form, the 
rectus muscle being retracted inwards and not divided, to approach the appendix 
and owcum; an excellent view can be obtained and these organs can be easily 
turned out through the incision. 
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Technique. An incision is carried from the midline to the right at the level of 
the anterior superior iliac spines, the skin, fat, anterior rectus sheath and oblique 
aponeurosis are divided, and the rectus muscles retracted inwards. The internal 
oblique and transversalis can be split out as far as required and the peritoneum 
opened transversely. 

In closing the wound care must be taken, after suturing the peritoneum, to 
approximate the cut ends of the outer border of the rectus sheath so as to re-establish 
the semilunar line. 

(6) Renal Incisions. The kidney is nearly always approached through the 
loin, though in the case of large solid tumours of this organ the abdominal trans- 
peritoneal route should be employed. 

Before starting the operation the patient is turned on the side and the iliocostal 
angle opened up by raising the lower loin on a mechanical support or air cushion. 
The upper leg should be straight and the lower knee and hip flexed. 

Technique. (a) The Lumbar incision. The incision extends from the junction of 
the twelfth rib and outer border of the erector spins: muscle downwards and for- 
wards towards the anterior superior iliac spine. The skin and subcutaneous tissues 
are divided, the incision running 4 inch below and parallel to the last rib, and thus 
avoiding the subcostal nerve; the latissimus dorsi fibres, seen passing upwards 
and forwards, are cut across in the line of the incision ; the free posterior border of 
the external oblique is thus exposed and retracted forwards, when the dorsilum bar 
aponeurosis is seen and divided. The perirenal fat in Gerota’s fascia is now exposed, 
with the peritoneum and colon lying anteriorly ; the soft kidney fat is separated 
from the true renal capsule and the freed organ can be drawn into the wound. It 
must be remembered that in the hilum the vessels lie anteriorly, the renal pelvis 
and ureter posteriorly. 

(6) Some surgeons prefer the vertical incision of Edebohl and Mayo, which, however, 
may not give such a good approach unless nephroptosis is present, so that the use of 
this incision is best limited to the operation of nephropexy, unless more room is 
obtained by extending the lower end of the wound horizontally outwards. This is 
done by means of a vertical incision just inside the outer border of the erector spine, 
. reaching from the last rib to the iliac crest. The sheath of the muscle is opened, 
its fibres retracted inwards, the posterior wall of its sheath is incised, the quadratus 
lumborum drawn backwards, and the perirenal] fat exposed. 

(c) The abdominal approach may be paramedian or pararectal, and transperi- 
toneal, the colon being displaced inwards and the posterior peritoneal layer divided 
to its outer side so as to preserve its blood supply and vitality. 

Any special modifications of incisions necessary in approaching individual viscera, 
or operative technique in such cases, will be dealt with in the appropriate 
chapters. 

Post-operative treatment has been fully dealt with in Ch. I., Vol. I., and it 
will suffice here to draw attention to the necessity of securing rest and comfort to 
the patient, avoidance of too early and drastic purgation and enemata, and the 
advantage of an early return to a normal light diet, rather than long continuance of 
*“slops,” which promote flatulence and discomfort. In gastric and duodenal 
cases a diet on the lines advocated in Vol. I., Ch. 1., may be followed with 
advantage. 


INJURIES OF THE ABDOMINAL WALL 


The structure of the abdominal wall, backed by the presence of the gas- 
filled intestines, renders it elastic and resilient, so that blows either tend to 
glance off it, or the force of the injury is transmitted to the subjacent abdominal 
viscera in the majority of cases. The abdominal wall therefore tends, 
especially in unexpected accidents, to escape injury, except in severe cases, 
but enjoys this immunity at the expense of the abdominal organs, which are 
frequently severely damaged when the overlying abdominal parietes show 
no signs of bruising. Should a blow be expected, however, the abdominal 
wall muscles involuntarily contract to protect the viscera, and in this case 
present a rigid mass which is far more liable to damage, bruising or muscle 
rupture often occurring. . 

Snch injuries are of little import, apart from the possible damage inflicted 
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on the abdominal viscera, which is likely to be serious and, if not early 
diagnosed und promptly treated, will result in grave consequences to the 
patient. 

Injuries of the abdominal wall fall into two great classes: (1) Wounds; 
(2) Contusions. Burns and scalds also occur, and are productive of great 
shock ; if extensive, they are nearly always fatal. 

(1) Wounds may be (a) non-penetrating, (b) penetrating, and are conse- 
quent on stabs or gunshot wounds, or occasionally from such accidents as 
impaling, or goring by a bull. 

(a) Non-penetrating wounds call for no special notice beyond the necessity 
of ascertaining that the peritoneum is not opened and abdominal viscera are 
not ruptured by the violence of the accident. 

Clinically they are obvious, and their treatment is cleansing and excision 
with suture of divided structures after hemostasis has been secured (Ch. IV., 
Vol. I.). Surgical emphysema may occur round the wound for a short dis- 
tance, owing to air being sucked in by respiratory movements. 

(b) Penetrating wounds usually result in civil practice from stabs or revolver 
injuries, and in war from rifle, bomb, or gunshot wounds ; very rarely a large 
hernia may burst as a result of violence, and the bowel protrude through the 
wound. It must not be forgotten that wounds of the perineum, buttock, 
flank and lower chest, as well as those of the anterior abdominal wall, may 
penetrate the peritoneal cavity and damage abdominal viscera, and occa- 
sionally air may be sucked in by respiratory or muscular movements, when 
surgical emphysema will result. 

Clinically, the wound may vary from a pinhole to almost total destruc- 
tion of the abdominal wall, according to the nature of the missile used ; 
bowel or omentum may be prolapsed, or hemorrhage be profuse. Shock 
may be slight or very marked, but it is usually present to some extent if 
viscera are injured, or the wound of the parietal peritoneum extensive ; it is 
markedly absent in cases where the bowel protrudes from a burst hernia, as 
witness two cases which have been seen by one of us. In one of these an old 
lady fell on a pail and ruptured a large inguinal hernia and walked two miles 
to hospital supporting 20 feet of protruded small intestine in a red flannel 
petticoat, showing, on arrival, no signs of shock or exhaustion. The other 
case fell from a tramcar and sustained a fracture-dislocation of the neck of 
the humerus, for which she was brought to hospital, walking half a mile; 
this was reduced and splinted under gas, and the old lady, on standing up to 
leave, asked that her clothes might be removed, as she felt something warm 
and wet moving on her abdomen. This proved to be several feet of small 
bowel, and the transverse colon protruding through a large rupture in an 
umbilical hernia! Both cases made an uninterrupted recovery, after reposi- 
tion of the cleansed gut, the wounds healing per primam. 

Treatment. So soon as it is established that a wound has penetrated the 
peritoneal cavity immediate exploratory laparotomy is called for, and this 
will necessitate the prompt transference of the patient to a hospital where 
such an urgent operation can be conducted efficiently under aseptic pre- 
cautions. Ifthe bowel is prolapsed wrap it in a sterile towel, soaked in warm 
boiled water; do not attempt to replace it till the patient is in the theatre, 
and the bowel has been cleansed with sterile saline. When marked collapse is 
present a blood transfusion should be performed as an immediate preliminary 
to operation. 


On opening the abdomen the whole length of the intestinal tract must be 
33—2 
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systematically searched for wounds of the bowel or omenta, starting from the 
stomach; the wounds are sutured and invaginated as they aré met with, 
each section being returned to the abdominal cavity as a lower one is drawn 
out. Solid viscera must be examined, and hemorrhage arrested by deep 
suture or plugging. The peritoneum should be sponged out with plugs 
wrung out in sterile saline, and the abdomen is closed without drainage 
unless very soiled. 

In gunshot wounds as many as thirty or forty minute perforations may be 
met with in the course of the bowel, so repair may take a considerable time. 
Where a section of bowel is much destroyed, or the blood supply cut off 
by injury to mesenteric vessels, it must be resected between clamps 
(Chapter XVI., p. 702), and end-to-end anastomosis performed. nti- 
tetanic and antigas-gangrene sera should be given prophylactically, and after- 
treatment carried out as suggested (Vol. I., Ch. I.). 

The prognosis is good if the condition be dealt with immediately by laparo- 
tomy. Cases of extensive gunshot wound with laceration, or severe crushes 
with ruptured viscera, are rapidly fatal from collapse in many instances. 
Those cases in which intestine is protruded from ruptured hernia usually 
recover if the bowel is cleansed and returned shortly after the accident. In 
late and neglected cases death usually results from general peritonitis. 

(2) Contusions result from blows, crushing in buffer or run-over accidents, 
or from the kick of a horse or human being, and, as already stated, are very 
liable to be complicated by severe visceral injuries, even when apparently 
slight. It is for this reason alone that they are of interest and importance. 

So far as the abdominal wall is concerned, bruising of the subcutaneous 
tissues is rare, but partial or complete rupture of muscles and aponeuroses 
may occur, especially if the blow has been anticipated, when a subcutaneous, 
intramuscular, or extraperitoneal hematoma is usually present. 

Treatment. Provided it is established that no injury exists to subjacent 
viscera, no particular treatment other than that indicated in Vol. I, 
Ch. IV., is called for. Ruptured muscles and aponeuroses should be 
sutured and large hematomata evacuated, especially if in the flanks, as there 
is considerable risk of infection from the adjacent retroperitoneal colon, when 
a gas-containing abscess often results, which needs prompt incision and 
drainage. 


INJURIES OF THE PERITONEUM AND SUBJACENT 
ABDOMINAL VISCERA 


Injuries to the peritoneum do not exist apart from those of the subjacent 
viscera. As already pointed out, injury to subjacent viscera is a frequent 
and important accompaniment both of contusions and penetrating wounds 
of the abdominal parietes, and calls for prompt recognition and treatment in 
order to prevent fatal results either from the hemorrhage consequent on 
injury to solid organs or the peritonitis which invariably follows on the 
escape of fluid or gaseous contents from damaged hollow viscera. 

The dictum of Wallace that in all such cases, both doubtful and obvious, 
“it is safer to look and see than to wait and see,” cannot be emphasised too 
strongly, and the necessity for prompt exploratory laparotomy should be 
impressed on the student, especially in those cases where doubt exists as to 
whether visceral damage has occurred. 

As already stated (p. 514), unexpected blows are more liable to cause 


PERITONEAL WOUNDS 517 


damage to viscera, the abdominal wall escaping except perhaps for a graze, 
than when the injury has been anticipated, for here the rigid abdominal 
muscles bear the brunt of the blow; in the case of wounds, expectation or 
otherwise makes no difference in the liability to visceral injuries, which 
depend on the velocity and course of the instrument or missile. 

Clinically, the signs, both local and general, will fall into two great 
classes, according as to whether (1) solid or (2) hollow viscera are involved, 
with, of course, yet a third variety when both are involved. As already 
stated, in crushes, even when due to the passage of a ’bus wheel across the 
abdomen, only the slightest grazing may be visible externally ; while wounds 
will vary much in size and appearance, and are by no means always obvious, 
especially in bullet wounds, where the punctured entry may escape notice, 
though the larger exit wound always is seen. Kicks in the abdomen, 
especially from a shod horse, always should be regarded as serious, as extensive 
visceral damage is all too frequently present. 


(1) INJURIES OF THE SOLID VISCERA 


The signs of damage to solid viscera are those of concealed hemorrhage, 
though, in the case of wounds, some external bleeding may be present also: 
indeed, it may be severe. 

(a) General signs, the chief of which are restlessness and dyspnea, combined 
with an increasingly rapid and irregular pulse, pallor, and a cold, clammy 
skin, will be observed and steadily increase in severity in neglected cases 
(see Vol. I, Ch. IV.). 

(b) Local signs will differ somewhat according to whether the hemorrhage 
is (A) intra-peritoneal, 2.¢e., the peritoneal covering of the viscus is torn and 
the blood escaping into the peritoneal cavity ; (B) extra-peritoneal, 7.e., the 
peritoneum is intact, and the blood escapes into the retroperitoneal cellular 
tissue around the torn organ. 

(A) In intraperitoneal heemorrhage the abdomen is seen to move poorly, 
if at all, on respiration; there is extreme tenderness of the abdomen, more 
marked on deep pressure, and so acute as to make the already restless patient 
writhe and cry out with pain. Generalised abdominal rigidity is rarely 
present, but the muscles may be contracted just above the injured viscus ; 
usually there is no rigidity, and this is the case if the patient is in 
extremis. Fractures of the ribs, vertebra, or pelvic bones may be detected. 

On percussion the whole of the front of the abdomen is resonant or hyper- 
resonant as the distended bowel floats up on the blood; dulness may be 
detected in the flanks if the hemorrhage is large, and the level can be found 
to vary if the patient is rolled on to the side from the back, “ shifteng dulness,”’ 
which shows the fluid is free in the peritoneal cavity. Splenic blood tends to 
clot rapidly and cause a dull area in the left flank and hypochondrium. 
Auscultation may reveal feeble peristalsis, but usually all is still, as the 
upset to the sympathetic ganglia causes temporary paralysis of the bowel. 

(B) Extraperitoneal hemorrhage occurs usually only in connection with renal 
injuries, never with splenic ones, and the blood accumulates in a semifluid 
fluctuating mass in the flank, where it can be detected on palpation as an 
increasing diffuse swelling, which can be held between the hands, and often 
made to crepitate softly. Such a swelling may spread down along the ureter 
to the pelvis, and then resembles that occurring from injury to the iliac 
vessels in fracture of the pelvic bones. Usually the effusion becomes limited 
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at times damaged in its extraperitoneal wall, infection leading to an abscess, 
frequently containing gas, is by no means uncommon. The prognosis 
is much more favourable in cases of extraperitoneal rupture. 

Treatment. In intraperitoneal rupture this usually consists in nephrec- 
tomy through the abdominal wound, if the lesions of the other viscera and 
the patient’s condition permit; occasionally hemostasis may be secured by 
mattress sutures of catgut, but a drain must be carried out through a puncture 
in the loin, as urinary leakage is almost sure to occur. 

In extraperitoneal cases, if effusion is slight, rest and a tight bandage 
are usually all that is required, but in severe cases lumbar incision, evacuation 
of clot and suture or removal of the kidney may occasionally be necessary. 
Very few cases, however, need urgent operation. An abscess, if it forms, must 
be dealt with by incision and drainage. 

The ureter may be injured. It may ba crushed or torn in an accident and 
has not infrequently been damaged in operations on the uterus or vagina, in 
resecting the ceecum or colon, or even in severe forceps deliveries. The con- 
dition resembles a rupture of the kidney except that there is more extravasa- 

. tion of urine and very little bleeding. In the operation injuries the ureter 
should be repaired at once if possible, otherwise an urinary fistula will form 
and this will probably necessitate a nephrectomy. 

The pancreas occasionally may be crushed by blows in the epigastrium or 
damaged in wounds; it is seldom torn across. There is very severe shock, 
owing probably to damage to the sympathetic and semilunar ganglia, with 
very intense pain due partly to the digestive action of the pancreatic secretion 
on the tissues, and glycosuria may be present. 

The case in many respects resembles acute hemorrhagic pancreatitis 
(Chapter XIX., p. 764), with which it may be confused, for, as in this con- 
dition, fat necrosis is usually present on the omentum. 

Damage to the splente artery, aorta or vena cava results in severe heemor- 
thage, which is rapidly fatal. 

Treatment. Other lesions are usually present, and the condition calls for 
no special treatment unless the organ is severed, when it should be sutured 
and a drain carried back through below the costal angle. The tail, if avulsed 
in splenic injuries, should be excised. 

Other Causes of Intraperitoneal Heemorrhage. (a) Damage to the aorta 
or vena cava may lead to a rapidly fatal intraperitoneal hemorrhage, but if the 
leakage is slow (as from a leaking aneurysm) rupture of the liver or spleen may 
be simulated. 

(b) Wounds of the mesentery and mesocolon give rise to signs of intra- 
peritoneal hemorrhage, and may be mistaken for damage to viscera, but the 
situation of the wound in the parietes and the absence of injury above the 
costal margin should establish a diagnosis. 

(c) Ruptured ectopic gestation in women who have usually missed one or two 
periods and show signs of early pregnancy, as well as sometimes having a 
palpable mass on vaginal examination, should give rise to no difficulty in 
diagnosis (p. 980). 

(d) Occasionally large intraperitoneal hemorrhages may occur in hemo- 
philia and scurvy, but such are usually retroperitoneal, and of course no 
operation must be contemplated. 

(e) Rarely a retroperitoneal sarcoma or renal neoplasm may burst into the 
peritoneum and a severe hemorrhage ensue; the patient in such a case is 
nearly always much emaciated. 
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(f) Acute pancreatitis and ruptured ovarian blood cysts also cause blood to 
appear in the peritoneum. 

Treatment in all cases except in (d) and in obviously moribund patients is 
immediate laparotomy to secure hemostasis. 

Other Causes of Extraperitoneal Heamorrhage. This may also occur (1) from 
rupture of the iliac veins in fractured pelvis, (2) from h»morrhage into a retro- 
peritoneal sarcoma (usually in young children), (3) in hemophilia and scurvy. 

Treatment, except in the last type when no operation must ever be under- 
taken, is to cut down and secure hemostasis, by ligature if possible, if not by 
plugging. 

It must be remembered that in rupture of the bladder (p. 526) intra- and 
extra-peritoneal extravasation of urine will occur, which may simulate 
hemorrhage in these situations, but it commences in the pelvis, which is 
frequently fractured ; this also calls for prompt laparotomy or incision. 

Traumatic Pneumothoraz (p. 433) is caused often in crushing accidents, and 
results in marked collapse and some intrathoracic hemorrhage. The con- 
dition may be hard to differentiate from intraperitoneal bleeding, and the two 
conditions often coexist. Where doubt is present morphia may be given, 
when, unless the pulse falls rapidly, laparotomy should be undertaken, even 
when the cardiac displacement shows a pneumothorax to be present. 


(2) INJURIES OF THE HOLLOW VISCERA 


The early signs of damage to the hollow viscera are very varied both as 
regards local and general manifestations, but in all cases where doubt exists 
immediate exploratory laparotomy is urgently called for, as if neglected there 
ensues a rapidly fatal general peritonitis (p. 533) consequent on the inflamma- 
tion set up by the infection from the escaped bowel contents. 

Generally speaking the early (1.e., within a few hours of accident) signs of 
injury fall into one of three groups :— 

1, Cases showing neither local nor general signs. 

2. Those showing local and perhaps transient general signs. 

3. Those showing both local and general signs. 

(1) This type of case is very fortunately uncommon, but constitutes a 
dangerous trap not only for the student, but also for the experienced surgeon, 
who is all too liable to send such a case, which shows neither shock nor local 
tenderness or rigidity, home till the next day, when the patient appears with 
the signs of peritoneal infection so far advanced that laparotomy and repair 
of the damage are all too often unable to effect a cure. The patient, following 
a blow, kick or wound, walks into hospital perhaps having felt momentarily 
sick after the accident, or he may not consider it worth while coming to see 
the doctor at all, unless brought by friends or an employer. Examination is 
negative, the pulse is slow, and there are no signs of shock. The abdomen is 
not rigid or tender, moves on respiration, and shows no abnormality on per- 
cussion, but if the trouble is taken to auscultate no peristaltic wave is audible 
(p. 584), and this should cause the case to be admitted for observation. Should 
a penetrating wound be present immediate laparotomy is called for. If such 
a case is watched symptoms and signs as in types 2 or 3 will develop in a few 
hours and indicate that operation is necessary. 

(2) The second class of case, and probably the most common, shows as 
regards general symptoms the phenomenon known as “‘ delayed shock.” At 
the time of injury abdominal pain, nausea or even vomiting may occur, but 
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this soon passes and the patient, beyond a certain amount of abdominal dis- 
comfort, experiences no general symptoms for some hours ; after this the signs 
of shock and ultimately of collapse manifest themselves (Vol. I., Ch. IV.), 
the pulse getting weak and rapid, the skin cold and clammy, and the patient’s 
facies becoming grey and pinched, no corresponding exacerbation of abdominal 
signs occurring to account for this. 

The local signs are usually obvious from the first, the abdomen may show 
grazing or a wound and can be seen to move badly on respiration, especially 
over the region of the injury, and here tenderness and rigidity can be detected 
on palpation. On percussion a hyper-resonant note is usually obtained, which 
does not mean, however, that gas is free in the peritoneal cavity, as the bowel 
becomes paralytic and distended with flatus consequent on the accident ; if, 
however, resonance can be demonstrated over the liver area, especially in the 
flank, where the colon cannot ride up if distended, it is safe to assume that 
free gas is present in the peritoneal cavity, and that the bowel is ruptured. 

This “ obliteration of liver dulness” is also present in perforation of 
gastric, duodenal and other intestinal ulcers (Chapters XV., XVI.), and it 
must be remembered varies in extent markedly within short intervals. 
Should a fluid-containing viscus such as the bladder, or a portion of the bowel 
full of fecal contents be ruptured, dulness may be detected in the flanks, 
which will shift with the position of the patient and tend to increase in level 

-with time. The extreme tenderness so noticeable in cases of intraperitoneal 
hemorrhage is markedly absent. Auscultation shows entire absence of 
peristalsis in the affected area, though in early cases peristaltic waves can 
still be heard in other segments of the abdomen. 

Pain is not usually marked in the early stages in this type of case, and 
amounts to little more than abdominal discomfort, but later pain of an inter- 
mittent colicky nature develops, usually radiating from the injured area. 
This onset of colic corresponds to re-establishment of peristalsis, and is often 
accompanied by a strong desire on the part of the patient to go to stool, when 
if the injury is in the small bowel a motion will be passed, though at the same 
time intestinal contents are evacuated into the peritoneal cavity. Later, 
when peritonitis supervenes, the pain changes in character and assumes the 
constant dull ache so characteristic of peritoneal inflammation (p. 533). Ifa 
wound is present gas and feces may escape from it. 

(3) The third variety shows early and marked shock as well as local signs, 
and is present in all those cases where solid as well as hollow viscera are 
damaged. The patient is brought up ina state of collapse, with a pinched, 
anxious facies, cold, clammy skin and weak, irregular and rapid pulse, usually 
in addition being somewhat restless and often incontinent. 

The local abdominal signs are usually a mixture of those met with in intra- 
peritoneal hemorrhage and escape of intestinal contents as described in type 
(2) above; thus there is marked rigidity and tenderness of the abdomen, 
more obvious over the injured area, with hyper-resonance in the centre and 
possibly loss of liver dulness, and shifting dulness in the flanks. 

Severe colicky pains are usually complained of and the patient often vomits. 
Should a wound be present, gas, feeces and blood may escape from it. 

Diagnosis, as can be seen from the foregoing, will be very difficult in those 
cases where few or no signs can be detected, and such cases must be kept 
under constant observation, when, should any doubt still exist in an hour’s 
time, exploratory laparotomy must be carried out. as it is far safer to look and 
see than wait and see. 
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In those cases where marked abdominal tenderness and rigidity are present 
in the region of injury, some doubt may exist as to whether these signs and 
the accompanying shock are due to injury of the parietes only, and here much 
help can be derived from a knowledge as to whether the blow or crush was 
expected or not. Expectation means rigid musculature, which will show signs 
of damage, and less likelihood of visceral injury unless the force was prolonged 
and great ; unexpected violence will have found a lax abdominal wall, which 
will probably show no signs of injury beyond grazing, and this should lead to 
more than a suspicion that injury of viscera is present. The demonstration 
of free gas or fluid in the peritoneum of course clinches the diagnosis. The 
presence of a penetrating wound, even if no gas or fecal matter is escaping. 
is very suggestive of visceral injury, and calls for immediate operation in any 
case to cleanse the peritoneum. 

Rupture of the Stomach is of rare occurrence, and results from crushing 
injuries in the epigastrium, being therefore often complicated by laceration 
of the liver and spleen, fracture of ribs, and intrathoracic injuries. The 
prognosis is therefore grave. The stomach is only likely to be injured per se, 
if distended with food or drink, 7.e., just after a meal. 

Clinical Features. Following the history of a severe crush or blow in the 
epigastric region, the patient complains of severe epigastric pain and nausea, 
at the same time vomiting and retching frequently, the vomit containing 
bright blood and usually being small in amount. The abdomen is rigid and 
tender all over, as the acid gastric contents run into the pelvis, but more 
markedly so in the epigastrium ; should severe injury to surrounding viscera 
coexist, as is often the case, the signs of the gastric lesion may be over- 
shadowed (see also pp. 517, 518, 612). 

Treatment. This consists in instant operation and suture of the stomach 
wall, the best approach being through a transverse or high paramedian 
incision. The pelvis needs careful sponging out, and the liver and spleen 
examining before the abdomen is closed. 

Ruptured Duodenum. See p. 636. 

Ruptured Small Intestine is by far the commonest occurrence, both by 
reason of the central position and size of this part of the bowel, and probably 
represents about 90 per cent. of injuries to hollow viscera. 

In the vast majority of cases the bowel is ruptured in one place only, but in 
perhaps 10 per cent. of cases multiple lesions exist following blows or crushing 
accidents, and this is commonly the case in stab and gunshot wounds. 

The bowel may be ruptured completely, all coats being divided, or partially 
so, the peritoneal or peritoneal and muscular coats giving way and the intact 
mucosa bulging through the gap. In partial rupture actual escape of bowel 
contents does not occur, but peritonitis usually supervenes either consequent 
on infection by bacteria through the damaged mucosa, or from subsequent 
escape of bowel contents, following on gangrene of the damaged bowel 
wall. A similar infection may of course follow damage to or rupture of 
mesenteric vessels, the blood supply of an area of small intestine being 
thereby cut off. 

Apart from actual penetration of the bowel by a knife or bulletin penetrating 
wounds, rupture from violence may be due to one of the following three 
causes :— 

(1) Crushing or nipping of the bowel between the pelvic brim or vertebral 
column and the damaging agent, usually the hoof of a horse or some similar 
smallish object. Inasmuch as the ileum lies around the pelvic brim and 
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sacral promontory, injuries due to blows and kicks which crush and nip the 
bowel against bony prominences are usually met with in this lower and 
thinner part of the small intestine (ileum). 

(2) Torsion and tearing will occur when the force drags across the abdominal 
‘ wall, as in run-over accidents (where, if the vehicle be heavy and pass slowly, 
or come to rest on the abdomen crushing will also occur), and the bowel will 
then tear away at attached points, such as the duodenojejunal junction, and 
more rarely the ileocsscal valve, or the junction of the first and second parts of 
the duodenum. Tearing away of the root of the mesentery and rupture of 
mesenteric vessels are usually due to this type of violence. 

(3) Bursting of a distended coil nipped at either end may perhaps occur 
rarely, and is more likely to do so if ulceration or scarring have weakened the 
bowel wall. Some few cases where intestinal rupture has followed grazing of 





Fic. 189. Multiple bullet wounds in a coil of small intestine. Note the pro- 
lapse of the mucous membrane almost blocking the perforations in the 
bowel wall. 


the abdominal wall by a bullet, which has not perforated, would appear to be 
due to this cause. 

From the foregoing it will be seen that wounds of the small bowel, which 
are relatively common, will follow injury of the central area of the abdomen, 
and will vary in position according to the nature of the violence; thus, in 
kicks and blows, the ileum is likely to rupture, whereas in run-over accidents 
damage is more common at the duodenojejunal junction. In either case the 
lesion of the bowel is probably single, this not being so in gunshot and stab 
wounds, where multiple lesions are the rule. 

Clinically, any of the three types of case described on p. 521 may be met 
with; the second variety, showing delayed shock, combined with abdominal 
rigidity and tenderness and absence of peristalsis obvious on auscultation, is 
the commonest unless solid viscera are damaged, when the coexistence of 
intraperitoneal hemorrhage leads to the third variety, with marked general 


and local signs. 
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Treatment. In all obvious and doubtful cases immediate laparotomy must 
be carried out under aseptic conditions, a transverse or a low right paramedian 
incision being most useful unless clearly contra-indicated by the position 
of abdominal wounds. The intestinal tract must be searched methodically 
from above downwards for signs of injury, nor must the mesenteries and 
solid viscera be forgotten, even if an intestinal rupture be found. The bowel 
must be pulled out a few inches at a time, and each section examined and 
returned as the next is produced in order to minimise the risk of shock. 
The rent, when found, may be sutured, and the mucosa enfolded by a series 
of Lembert or Connell sutures of fine silk or thread, but if the bowel is much 
crushed, excision with end-to-end anastomosis is preferable. All perforations 
having been sutured, the peritoneum 
should be cleansed by swabbing with 
large gauze plugs wrung out of warm 
sterile saline, and the abdomen closed. 

The prognosis is good if the case is 
treated within the first six or seven 
hours, and gets progressively worse as 
the time elapsing between injury and 
operation gets longer. When general 
peritonitis is present a fatal result is 
to be anticipated. 

Rupture of the Colon is very rare as 
a result of trauma, owing to the protec- 
tion afforded by its position in the 
flanks, under the ribs and in the pelvis. 
As might be expected, the cecum and 
transverse colon are most often in- Fic. 190. The author's modification 
jured, and these are more commonly i saolver ani tol for Intestine, Hanure 
wounded in stab and bullet injuries 
than in crushes. Owing to the highly infective state of the solid or semi- 
solid contents, virulent infection of the peritoneum supervenes early, and 
the prognosis is not nearly so hopeful as in small bowel or stomach 
lesions. 

Occasionally rupture of the extraperitoneal posterior wall of the descend- 
ing and more rarely ascending colon may occur, when grave retroperitoneal 
infection will follow on surgical emphysema, often rapidly followed by gas 
gangrene. Suppuration will be present in the flanks and, if neglected, will 
spread into the buttock, pelvis and even down the thigh and up the chest 
wall (Vol. I., Fig. 75). 

Clinically the condition usually follows wounds in the flank or region 
of the umbilicus, but may be associated with crushes in the loin, when hema- 
turia from coexistent renal damage is often present. Gas usually escapes 
freely, and may bubble from a wound if present, but owing to the more solid 
condition of the fasces but little fluid escapes, unless the cecum is wounded, 
when the semisolid contents escape and cause marked dulness in the right 
iliac fossa where they collect. 

In most cases general signs are absent and local signs very slight, so that 
the first type of case described on p. 521, that with no symptoms, may occur ; 
as peritonitis is rapid in onset and severe, owing to the infectious nature of 
the colic contents, such cases are all too often not diagnosed until peritonitis 
has supervened, even if seen soon after the accident. The presence of crepita- 
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tion and a hematoma in the flank, especially the left flank, are very suspicious 
of retroperitoneal rupture. 

Treatment. In colic rupture, above all other intestinal injuries, immediate 
laparotomy is called for, owing to the rapidity with which peritonitis super- 
venes ; therefore, even in very doubtful cases, it is expedient to open the 
abdomen rather than wait and observe the case even for a single hour. The 
wound or wounds must be sutured and invaginated, and the peritoneal cavity 
thoroughly cleansed by wet swabbing and closed. In extraperitoneal 
rupture the colon is approached through the loin, the tear sutured, and the 
wound left open to drain and granulate. 

Rupture of the Rectum. Owing to its situation in the sacral hollow the 
rectum is seldom injured except from wounds through the perineum and 
ischiorectal fossa, such as impaling on a spike ; it, however, may be ruptured 
by the introduction of a foreign body through the anus, violence during 
sexual malpraxis, or over-distension by fluid or air, while occasionally a 
sigmoidoscope may be pushed through the bowel wall, usually at the recto- 
sigmoid junction. Enema nozzles have been forced through the wall. 

Clinical Signs. Only if the anterior wall is torn in the upper part of the 
rectum will the rupture be intraperitoneal ; in this case the signs resemble 
those of rupture of the colon, save that they are limited to the pelvis, and the 
lower abdomen alone is rigid and tender, while no gas can usually be detected 
in the peritoneum. 

Eixtraperitoneal rupture occurs into the pelvic cellular tissue, and the 
infection, usually gas-containing, spreads out into the buttocks through the 
great sciatic foramina, and down around the anus through the pelvic outlet ; 
later, thickening and crepitus spread above the pelvic brim. 

Treatment. In any case of suspected wound to the anterior rectal wall, 
prompt laparotomy is indicated, with the objects of suture of the bowel and 
cleansing of the pelvic peritoneum. 

Extraperitoneal rupture, if extensive, calls for transperitoneal exposure 
of the rectum to secure adequate suture of the rent, after which an incision 
should be made through the ischiorectal fossa and a rubber drain passed up 
to the rent through the pelvic cellular tissue ; it is well to perform a 
teraporary colostomy in these cases. Ifthe wound is small, drainage of the 
pelvic cellular tissue alone may suffice, but is apt to be followed by the 
formation of troublesome fecal fistule. 

In cases where doubt exists as to whether the rectum is ruptured, a sig- 
moidoscope should be passed (Chapter XIX., p. 777), when the damage 
can be located and its extent ascertained. 

Rupture of the Urinary Bladder is usually associated with fracture of the 
pubes, after crush accidents of the lower abdomen, the neck of the bladder 
being partly or entirely torn from the urethra ; the urine is then extravasated 
into the pelvic cellular tissues, where it forms a boggy extraperitoneal 
swelling which increases in size and gradually ascends over the pelvic brim, 
unless the bladder is cut down on and the rent sutured. This condition of 
exiraperitoneal rupture of the bladder is fully dealt with in Chapter XX., 
p. 861. 

Intraperitoneal Rupture. If, however, the bladder is distended, and a sharp 
blow falls on the suprapubic region, the organ may be ruptured intra- 
peritoneally, the upper wall being fissured longitudinally or transversely ; 
such an accident may often follow a kick, or falling on the handle-bars of a 
bicycle, or on to a chair or stool, and as the patient is often semi-intoxicated, 
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it may be difficult to elicit both history and symptoms. Occasionally rupture 
may follow introduction of an instrument or violent coitus. 

Clinically there are the signs of free fluid in the peritoneal cavity, with 
dulness in the flanks, shifting in level with the position of the patient, who 
may be semi-intoxicated. If sober, pain and discomfort are complained of 
in the lower abdomen, following on a sensation of giving way and the loss of 
the discomfort of a previously full bladder, while tenderness and rigidity of 
the abdominal wall are evident above the pubes. There is often a desire for 
frequent micturition, small amounts of blood-stained urine being passed, 
while passage of a catheter may fail to obtain urine, unless the instrument 
can be guided through the rent in the bladder wall, when the end can be felt 





Fig. 191. Intraperitoneal rupture of the bladder. 


unduly prominent through the abdominal wall and urine can be drawn off 
from the peritoneum. A measured quantity of sterile water introduced 
through the catheter into the bladder cannot be recovered if rupture exists, 
as some escapes through the rent in the wall. Marked shock is usually present, 
and peritonitis supervenes even when the urine is free from infection. 
Treatment consists in immediate laparotomy through a transverse or low 
paramedian incision, and suture of the rent in the bladder wall by means of 
two layers of catgut sutures, which may be interrupted or continuous; the 
first layer passes-through all coats and should extend beyond the ends of the 
rupture, while the second includes peritoneum and muscle only, and serves 
to bury and invaginate the first layer of stitches. The peritoneal cavity 
‘should be swabbed out and closed, and a rubber catheter be tied in for some 
days. 
Rupture of the Pregnant Uterus, which may occur rarely, as the result of 
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blows or kicks in the suprapubic region in pregnant women, is dealt with in 
Chapters XXI., XXII, as is also rupture of the Falloman tube and ruptured 
ovarian cyst. 

Rupture of the Gall-bladder due to trauma is of rare occurrence unless 
accompanied by severe laceration of the liver, but it may follow crushes or 
blows in the right hypochondrium, especially if a hydrops or empyema of gall- 
bladder exist. 

The condition is unlikely to be diagnosed apart from operation being 
undertaken on a diagnosis of rupture of an internal viscus, and is 
best treated by excision of the damaged gall-bladder (Chapter XVIII, 
p. 762). Occasionally what may be called a “ subacute rupture ” of the gall- 
bladder and bile-ducts occurs. After a fairly severe injury the patient 
rapidly recovers, but in a week or two, or even longer, epigastric pain is 
complained of, and a tense, round cystic swelling slowly forms. This is a 
bile-containing cyst due to leakage—it should be opened and drained. 


DISEASES OF THE ABDOMINAL WALL AND UMBILICUS 


Congenital abnormalities may occur :— 

(1) The abdominal wall may be absent or so ill-developed that the abdo- 
minal contents project at birth into a sac of peritoneum enclosed in an 
expanded umbilical cord, and thus constitute a congenital umbilical hernia 
(see p. 601). The thin coverings usually slough and peritonitis supervenes, 
with fatal results. 

(2) The lower abdominal wall may be absent with the anterior wall of the 
bladder, the posterior wall of which, with the ureteric orifices, is exposed and 
bulged outward by the pressure of the abdominal contents behind, con- 
stituting ectoma vesice (Chapter XX., p. 859), a condition always associated 
with epispadias (Chapter XXI., p. 894), and absence of the pubic symphysis. 

(3) Meckel’s diverticulum may remain patent, causing a fecal fistula at the 
umbilicus, but more commonly it is closed and the distal portion alone per- 
sists as an umbilical polyp, which presents as a bright red, raspberry-like mass 
when the umbilical cleft is opened. Clinically, attention 1s usually drawn to 
the condition by a persistent mucoid or mucopurulent discharge from the 
umbilicus of the infant. Treatment, which consists in snipping away the 
polyp and, if necessary, touching the base with pure carbolic, gives satis- 
factory results. It should be realised that a Meckel’s diverticulum often 
coexists. 

(4) Rarely the stump of the allantois may remain patent, in which case a 
urinary fistula may give trouble, but the bladder usually does not empty 
through the umbilicus in these cases unless obstruction is present in the 
urethra, such as a post-gonorrhoeal stricture. More often there is partial 
persistence of the allantois with the formation of a urachal cyst which contains 
clear fluid and may project at the umbilicus or lie deep to the subumbilical 
part of the linea alba. Such a cyst should be excised, and this operation 
must be most thoroughly performed if the duct is so patent as to cause a 
urinary fistula, the track being dissected out down to the apex of the bladder, 
where it is crushed and cut, and the stump invaginated. 

(5) True umbilical hernia may be present in weak or rickety children, and 
more rarely in adolescent and even adult life ; for its diagnosis and treatment 

reference should be made to Chapter XIV., p. 601. 

(6) Accessory nipples, or more rarely mamma, which may be single or 
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multiple, sometimes occur over the line of the rectus muscle, usually as raised 
brownish, pigmented areas ; these are more common in females. Usually no 
treatment is called for, but in those rare cases where spheroidal-celled carci- 
noma arises in the rudimentary breast, free excision, together with the inguinal 
glands, is called for. 

Pyogenic infections, such as cellulitis, abscess, or carbuncle, may occur in 
the skin and subcutaneous tissue, and in no way differ from these lesions 
elsewhere (Vol. I., Ch. IX.). They are particularly liable to arise in or 
around the umbilicus in stout or uncleanly persons, where retained secretion 
and dirt may give rise to a hardish brown mass (umbilical calculus or omphalo- 
lith), which may decompose and give rise to an offensive discharge and 
a septic dermatitis. It must be remembered that an abscess in connection 
with suppuration around abdominal viscera may “ point,” and involve the 
abdominal wall. 

Various skin rashes, especially those of secondary syphilis, tinea versicolor, 
and scabies, occur on the abdominal wall, and a septic eczema or intertrigo is 
met with around the umbilicus and subumbilical folds in stout and uncleanly 
persons. 

Tuberculous lesions occur either as a tuberculous abscess in connection with 
the lower ribs, which presents as a rounded fluctuant mass among the muscles 
in the epigastrium, becoming more prominent on hardening the abdominal 
wall, or as lupus, which is occasionally seen in this situation. 

Tuberculomata, breaking down to form cold abscesses, also occur in the 
abdominal wall of children w.thout connection with the ribs. 

Primary syphilitic sores are not uncommonly met with in the suprapubic 
region, and are always accompanied by hard, painless, discrete enlargement 
of the inguinal lymph nodes. Secondary rashes are well marked in this 
situation, and gummata or gummatous ulcers are met with. 

Actinomycosis is by no means uncommon, secondary to bowel infection, 
most often appendicular or cecal, so that the disease is more common over 
the right iliac fossa (see Vol. I., Ch. VI.). The abdominal wall is thickened, 
hard and brawny, and shows multiple sinuses from which pus containing the 
typical granules and often fecal matter escape. Treatment is of little use ; 
formalin injection, iodides, sulphanilamides or vaccines may be tried. The 
Radium bomb and deep X-rays have been used with some success. 

Typhoid abscess may occur in the rectus muscle, which becomes softened, 
enlarged and tender within the sheath, and may rupture on very slight 
provocation. The condition is seen only secondary to bowel infection. 
Other conditions in which rupture of the rectus abdominis may be met with, 
besides typhoid abscess, are tetanus, rabies and strychnine poisoning, apart 
from very severe strain and trauma, when the overtaxed muscle may give 
way. This sometimes occurs during parturition. The obliques are more 
rarely ruptured, but tend to develop obvious fibrous nodules in the scar 
(Vol. I., Ch. XIIT.). 

Operative treatment is usually not called for, as the sheath remains intact and 
prevents undue separation of the muscle ends ; occasionally an incision may 
be required to check hemorrhage, when suture with mattress stitches of 
strong catgut may be attempted. 

Fistule occur at the umbilicus, or elsewhere, in connection with (1) the 
bowel, (2) the bladder, (3) the gall-bladder ; these are usually secondary to 
suppuration or tuberculosis of these viscera, though the umbilical fistulee of the 
bowel and bladder may be congenital in origin. 
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These fistule: may heal with tight plugging, but if not, require an extensive 
operation to expose their origin, dissect them out and close them. 

Pediouli pubis (crab lice) occur in the suprapubic hair, where they give rise 
to irritation and can be seen as small, reddish, rapidly moving insects, whose 
ova (nits) are adherent to the pubic hairs; they are best disposed of by 
shaving and bathing the area, and rubbing in mercurial ointment. 

Varicose veins occur around the umbilicus in portal obstruction, constituting 
the stellate ‘‘caput medusz ” so characteristically seen in hepatic cirrhosis. 
Large masses of longitudinal veins are suspicious of thrombosis of the inferior 
vena cava, and are usually seen in post-typhoid cases. Operative interference 
is always strongly contra-indicated. 

Epithelial neoplasms, warts and moles occur in the skin, and primary 
carcinoma, or melanotic carcinoma may arise in connection with these, 
especially in or around the umbilicus. Ixcision is called for in all such cases. 
Secondary carcinomatous nodules may occur in the skin, showing as reddish, 
hard lumps, usually metastases from a breast carcinoma ; or a solitary nodule 
may appear at the umbilicus secondary to a stomach, bowel or uterine cancer, 
the metastasis having passed along the lymphatics in the ligamentum teres. 
As mentioned on pp. 471, 489, scirrhous carcinoma may be met with rarely in 
connection with an accessory mamma. 

Lipomata, neurofibromata, and simple fibromata are met with in the abdo- 
minal parietes. 

Sebaceous cysts occur in the skin and dermoids may be met with in the 
midline. 

Sarcoma may arise in connection with the subcutaneous tissues, aponeuroses 
or muscles, In this connection attention must be drawn to the prevalence 
of a chronic fibrosarcoma (recurrent fibroid of Paget), arising most often 
in the rectus sheath. Care must be taken not to confuse this with the hard 
fibrous nodules met with in the rectus and obliques usually in the subumbilical 
region of multiparous women, usually regarded as resulting from scarring 
consequent on rupture of muscle fibres during parturition. 

The recurrent fibroid of Paget (desmoid tumour, cellular fibroma) usually 
occurs in the abdominal walls of young women as a firm, round, egg-like 
swelling, often movable, but fixed when the abdominal muscles are in 
action. Itis very liable to recur locally after removal. 

When confronted with a tumour which appears to lie in the abdominal 
wall, it should be remembered that tumours of the abdominal wall lying in 
front of the rectus become more prominent and are fixed when the rectus is 
put into action—they do not move up and down on respiration. Tumours of 
the rectus or within the rectus sheath are not altered in prominence when the 
muscle is put into action, they also are fixed by this action, and do not 
move up and down with respiration ; whereas tumours inside the abdomen 
become less prominent when the rectus is put into action, and are not fixed 
by it. They may or may not move with respiration. 


DISEASES OF THE PERITONEUM 


Inflammatory reaction in the peritoneal membrane is in the vast majority 
of cases secondary to infection of the intestinal wall with organisms from the 
bowel, as in appendicitis, or following escape of bowel contents in perforations 
or traumatic ruptures of the intestinal canal. Occasionally, peritoneal 
invasion may occur as a direct infection following a perforating wound, or, in 
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the female, as an infection via the Fallopian tubes, in which case it is 
usually gonorrheal (Chapter XXII., p. 974); it also occurs as a blood- 
borne infection in septicemia, and as a primary pneumococcal or strepto- 
coccal peritonitis (pp. 548, 547). 

In either secondary or primary peritoneal infection the resulting inflamma- 
tion may be acute or chronic according to the virulence of the micro-organisms 
and the local reaction of the tissues. This local reaction in the peritoneum, 
as might be expected from an endothelial membrane, is usually brisk, so that 
localisation of the infection often occurs, and this is further aided by the 
vascular great omentum which wraps around and encircles any inflamed 
abdominal viscus. In very acute cases, however, generalised peritoneal 
infection occurs, and this also may follow failure of the attempts at 
localisation often due to tearing away of the omentum or adherent coils of 
bowel, consequent on violent peristalsis set up by the injudicious use of 
purgatives and enemata in such cases. 

Peritonitis. It will be seen from the foregoing that peritonitis falls clinically 
into two great classes : (1) Acute, (2) Chronic ; and that each of these may be 
either (a) localised, (b) generalised, according to the virulence of the infection 
and the local inflammatory reaction produced in the peritoneum and great 
omentum. 

The question as to whether the peritonitis is secondary or primary is of very 
secondary consideration from a clinical standpoint, though “ for all practical 
purposes peritonitis always may be regarded as arising secondarily to infection 
from some abdominal viscus.”’ 

Primary peritonitic infection is extremely rare, and the majority of cases 
so called are really part of a generalised septiceemia, a true primary peritonitis 
arising only as the result of infection of a wound involving the peritoneum 
without injury to viscera, a very rare accident. 

Aitiology of Peritoneal Infection. As already stated, peritonitis is almost 
always due to bacterial infection, when, as might be expected, the normal 
flora of the intestinal canal play an important part; for these micro- 
organisms, harmless normal inhabitants of the bowel lumen, produce acute 
inflammation when implanted on the peritoneum. Aerobic micro-organisms, 
such as Bacillus coli, B. pyocyaneus, B. proteus,and manysaprophytic and gas- 
forming organisms, are frequently met with in the peritoneal exudate, mixed 
with the commoner pyogenic staphylococci and streptococci ; for peritoneal 
infection is usually mixed, as might be expected when it is considered that 
infection occurs through the bowel wall from the intestinal tract. Anaerobic 
organisms, as B. welchii, are seldom met with, apart from mechanical or 
paralytic obstruction of the small intestine; even then they are usually 
within the bowel lumen. In the vast majority of cases B. coli and staphylo- 
cocci predominate, though research demonstrates that in the late stages of 
peritonitis, when paralytic distension of the small intestine has allowed the 
contents to stagnate, B. welchii usually can be cultivated in large quantities 
from the intestinal contents, and it would appear that some of the toxemia 
in peritonitis is due to this organism in the bowel. 

In some cases gonococci may be present in pure culture, or pneumococci or 
streptococci may exist alone in the peritoneal exudate; while more rarely 
the influenzal bacillus, malarial parasite, or streptothrix of actinomycosis may 
be found. 

B. tuberculosis is a frequent cause of chronic peritonitis, and may reach 


the membrane either from the bowel or the blood stream. 
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Rarely no organisms can be cultivated from the peritoneal exudate, as 
when foreign bodies are left in the peritoneum, or following exudation 
consequent on rupture of an ovarian cyst or contusion of the abdominal 
parietes, and in these very infrequent cases the peritonitis must be regarded 
as a plastic or aseptic reaction to the trauma. 

It will be realised that peritoneal infammation is like similar reactions to 
irritation in any other tissue of the body, but it produces one important 
complication, which is serious in its results and much modifies the ultimate 
course of the inflammatory-reaction. Consequent on the peritoneal inflam- 
mation, Nature endeavours to secure rest to the inflamed area, with the result 
that peristalsis of the bowel ceases and the musculature relaxes, thus allowing 
distension of the bowel and stagnation of its contents, with the risk of secondary 
infection of the peritoneal cavity by the micro-organisms from the decompos- 
ing intestinal contents, apart from the toxsemia induced locally in the bowel 
wall. This paralysis of the bowel wall allows distension and flooding of the 
bowel with serum from the vessels of the mesentery. Thus the patient 
becomes collapsed from withdrawal of fluid from the circulation, and, in 
addition, an acidosis develops as the chlorides and other salts in the blood 
in circulation are diminished. 

Thus the surgeon is faced with the difficult problem of either disturbing 
Nature’s attempt at rest, and incidentally breaking down adhesions between 
coils of bowel or other peritoneal surfaces which are limiting infection, or 
running the risk of the toxemia from the bowel contents destroying the 
patient. Hence the treatment of peritonitis cases has fallen into two 
sharply separated schools, both of which are agreed as to the importance of 
keeping up the patient’s fluid intake, best by intravenous drip infusion of 
gum saline with glucose :— 

(1) That which aims at procuring rest for the inflamed area as the first 
principle of treatment, regarding purgation as of secondary importance, and 
indeed viewing all attempts at early and violent efforts to open the bowels 
by purges or enemata as actually harmful, in that they tend by promoting 
active and irregular peristalsis to break down adhesions and spread infection. 
This school rightly points out that all efforts to produce an action of the bowels 
are usually ineffective if peritonitis is present, and merely distress the patient 
and aggravate the vomiting, which can be prevented by the giving of intra- 
venous salines to which a slight excess of salt and some glucose have been 
added. 

(2) That which endeavours by early and violent purgation to eliminate the 
bowel toxins and so prevent the risk of secondary infection and local and 
general toxemia. Here it must be admitted that efforts at purgation early 
in bowel infection often break down adhesions and cause a local inflammation 
to become generalised ; at the same time they produce no action of the bowels 
in many cases, as the paralysed muscles refuse to contract in the inflamed 
area, though they will do so above and below ; this tends to produce vomiting, 
while at the same time it empties the lower part of the large intestine if full. 

B. W. Williams has suggested that the toxsmia in peritonitis, which 
much resembles that seen in gas gangrene, may be due to an excessive B 
welchii growth in the bowel, the toxins of which, both in the intestine and 
peritoneal exudate, can be shown to be greatly increased following stasis 
in the small intestine; excellent results have been obtained in some cases 
by the use of anti-B. welchii serum, both as regards saving of life and the 
production of bowel action by counteracting the toxic paralysis of the muscle 
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of the bowel wall and so restarting peristalsis in apparently hopeless and 
moribund cases of peritonitis. 

Brockman, on the other hand, believes the absence of bile and pancreatic 
secretion in the lower ileum and c#cum is responsible for the obstinate con- 
stipation, and collects the patient’s vomitus (which contains these) and 
administers it as a high enema, in many cases with success ; others give ox bile 
enemata or acetylcholine 0°1 gram hourly for five or six doses. In all cases 
salines must be given intravenously to replace fluid loss and counteract 
acidosis. 


ACUTE PERITONITIS 


Acute peritoneal inflammation is practically always the result of bacterial 
infection, usually with aerobic organisms, commonly through the bowel wall, 
but occasionally brought thither by the blood stream in septicemia. Rarely, 
however, an aseptic peritonitis may occur as the result of trauma, or con- 
sequent on the presence of foreign bodies in the peritoneal cavity. 

Dudgeon and Sargent, working on the bacteriology of peritoneal exudates, 
have found staphylococcus albus in the blood clot and serous effusions of these 
apparently aseptic cases, and it is doubtful, even in cases of retained aseptic 
bodies, such as swabs and instruments, if bacterial infection in a mild degree 
does not occur from the bowel consequent on the peritoneal irritation. 

Acute peritonitis, whether generalised or localised by inflammatory reaction, 
is, as already pointed out, in the vast majority of cases secondary to inflam- 
mation starting in some abdominal viscus, usually the bowel or some hollow 
viscus connected therewith ; but in the female it is also secondary to infection 
of the genital canal, and it will be therefore, in the first place, in the region of 
the inflamed viscus. It may be helpful to epitomise the primary seats of 
infection on which peritonitis may follow :— 

(1) Any part of the intestinal tract from the cardiac orifice of the stomach 
to the rectum. Peritoneal infection may follow on traumatic or pathological 
rupture of the bowel wall, or from bacterial infection via the blood or lymph 
supply consequent on localised inflammation of some portion of the intestinal 
canal due to bacterial invasion of its wall, contusion, or gangrene consequent 
on interference with the blood supply. 

(2) Similar conditions may prevail in relation to other hollow viscera, 
either in connection with the digestive or urinary tracts. 

(3) In the female, injury or infection of any part of the genital canal is a 
potent source of infection, and is usually gonorrhoeal (Chapter XXII.). 

(4) Blood-borne infection in various forms of septicemia, 1.e., strepto- 
coccal, pneumonia, tuberculosis (rarely acute), malaria, influenza, acute 
rheumatism. 

(5) The action of irritant fluids, such as bile, pancreatic juice and urine, 
which are normally sterile 

(6) Rarely direct-infection consequent on perforating wounds. 

Acute Spreading Peritonitis. The origins of this condition have been dis- 
cussed already on general lines, and it only remains to draw attention to such 
common causes as appendicitis, perforation of gastric and duodenal ulcers, 
acute cholecystitis, acute pancreatitis, rupture of bowel or bladder, neglected 
strangulation of a hernia, volvulus, intussusception, etc., to realise in how many 
regions peritonitis may occur and spread if these conditions be not promptly 
diagnosed and dealt with by the surgeon. . 

Clinically the peritonitis will commence in the region of the infected viscus, 


5384 THE ABDOMINAL PARIETES AND PERITONEUM 


and if this be promptly dealt with will remain localised to this region and 
rapidly resolve ; otherwise it will become generalised. It must be remembered 
that its symptoms are closely intermingled with those of the causative con- 
dition. The patient will complain of pain of a continuous dull, aching 
character, quite different from the sharp intermittent pain which is met with 
in obstruction or colic, due to peristalsis of an irregular character. This 
aching pain is usually generalised at first, or centred around the umbilicus, 
but in the course of a few hours localises over the inflamed area. Often, as a 
result of the abdominal discomfort, an attempt is made to evacuate the 
bowels ; this is often successful, but produces no relief. 

On examination there is marked tenderness over some area of the abdomen, 
which is mainly in the nature of a hypereesthesia, though a sickening sensation 
persists on deep pressure. 

The muscles over the affected region are rigid (except in pelvic peritonitis 
or in old people with feeble muscles), and the area does not move with the 
rest of the abdomen on respiration ; indeed, if the peritonitis is at all 
extensive, the whole belly is held rigid and the respiration is thoracic in type. 

The cutaneous reflexes may be normal, exaggerated, or absent—the muscles 
around the inflamed area react briskly and harden promptly when the 
abdomen is palpated. 

Auscultation of the abdomen with the stethoscope should be practised 
always, and its value cannot be too strongly impressed on the student. That 
this means of diagnosing between peritonitis and obstruction of the intestine 
in their initial stages is the only certain method is demonstrated time after 
time, although auscultation is unfortunately all too often neglected. 

On auscultation no peristalsis can be heard in the affected area when 
peritonitis or inflammation of the intestinal wall is present, and there is only 
weak and sluggish peristalsis in the region around. Friction sounds may at 
times be heard in the abdomen in early cases of peritonitis. 

In the early stages normal peristalsis is present in the other quadrants of 
the abdomen, and the characteristic rhythmic sound as of a finger being drawn 
across a sheet of wet rubber can be heard occurring roughly twice a second. 
In cases of obstruction of the bowel violent, loud and irregular peristalsis is 
present ; this forms a marked contrast to its absence and the consequent 
complete silence heard on listening to the abdomen when peritonitis is present. 

Percussion of the abdomen yields no useful information, the distended 
bowel giving a tympanitic note, and as this method of examination causes 
pain it should not be attempted ; in the later stages a mass may be palpable, 
and if this is covered with intestine a tympanitic note is obtained, whereas, 
if it is formed by a mass of omentum, or by pus directly in contact with the 
parietal peritoneum, a dull note is yielded on percussion, unless a gas-forming 
organism be present, when it may be resonant. 

General signs will be present, though these may be slight in very early cases. 
The tongue is brown and furred, and the breath has a characteristically foetid 
odour. Obstinate constipation is present, though in this early stage the large 
bowel may be emptied once and flatus may be passed. Vomiting will occur, 
but is inconstant and never feculent, at this early period. The temperature is 
usually raised to between 99-101° F., and the pulse rapid, this rapidity 

ncreasing markedly as the infection spreads, while the temperature tends to! 
fall as the toxemia increases, The facial expression is anxious, and there may 
be sweat on the forehead and around the nose. The patient usually lies on 
the back with the knees drawn up to relax the abdominal muscles, and if the 
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peritonitis is in the pelvis he may complain of pain on micturition, more marked 
towards the end of the act, but present throughout; retention may be present. 
In the later stages the typical “‘ facies Hippocratica ” with sunken eyes, sets in. 

Prognosis. The peritonitis often will not remain localised to the area of 
the infected or obstructed viscus, unless this is promptly removed, when 
resolution will occur. Should no operative interference take place the peri- 
toneal inflammation may either :— 

(1) Localise as a result of the reaction in the peritoneum and omentum, 
which adheres around the inflamed viscus, forming a mass of omentum and 
adherent coils of intestine in the centre of which suppuration often occurs 
and an intraperitoneal abscess results. 

(2) Diffuse generally throughout the peritoneal cavity, sometimes after an 
unsuccessful attempt at localisation, when death almost inevitably results 
from the intense toxemia. This condition usually arises in cases where 
interference with the blood supply to any viscus, either from trauma, 
mechanical obstruction or inflammation, results in its complete gangrene, or 
localised perforation, and also when actual escape of fecal contents occurs 
into the peritoneal cavity. 

If prompt operation be undertaken in the early stage of peritonitis described, 
and the local cause is identified and eliminated, the prognosis is very hopeful ; 
it therefore follows that in peritoneal infections in septicsemia, 1.e., where no 
local cause exists in the abdomen, the prognosis is bad, e.g., pneumococcal 
peritonitis. 

Pathology. If the abdomen be opened in this early stage the visceral and 
parietal peritoneum in the affected region is seen to be red and less shiny 
than normal, and the vessels injected, these changes being most marked on 
the surface of the infected viscus. There is often an exudate of clear straw- 
coloured serum, from which bacteria may be grown in some cases, and in the 
later stages this may be turbid or even purulent; at first localised to the 
affected segment of the abdomen, the exudate later becomes generalised and 
may be copious in amount, collecting in the most dependent “ watershed ”’ 
areas, 1.¢., the pelvis and flanks. In this exudate the causative micro. 
organisms, which in the vast majority of cases, as shown by Dudgeon and 
Sargent, are aerobic and most often B. coli with Staphylococcus aureus or 
albus, can be isolated. 

As resolution occurs the serolymphatic exudate clots and organises on the 
peritoneal surfaces, which lose their glossy, smooth appearance and adhere 
one to the other. These adhesions consist of typical granulation tissue and 
usually disappear in from two to three months if resolution occurs, but they 
may persist longer and even organise into dense fibrous bands, which are a 
potent cause of intestinal obstruction (Chapter XVI.), besides causing pain 
and constipation consequent .pon “ adhesions ” between coils of bowel which 
are attached to each other or to the parietal peritoneum. 

Differential Diagnosis. At this early stage the diagnosis is usually clear 
if careful attention be given to the dull aching pain, localised tenderness and 
rigidity, hypereesthesia and absence of peristalsis, but occasionally some 
difficulty may be experienced in determining the cause of the infection. 
This, however, is of secondary importance so long as the presence of early 
peritonitis is recognised and the necessity for immediate operation realised 
and insisted on. Certain pitfalls do exist, however, and may make the 
diagnosis extremely difficult in some cases. 

(1) In cases of pleurisy or early pneumonia pain may be referred ‘to the 
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abdomen, usually to the hypochondrium, but occasionally to the iliac fossa 
on one or other side, and marked muscular rigidity will be present in this 
region ; but the pain is usually of a sharper stabbing character than that seen 
in peritonitis. Hypersesthesia is present, but there is no discomfort on deep 
pressure. Qn auscultation peristalsis is normal or rather brisker than normal. 
No abnormal physical signs may be detected in the chest, but the respiration 
rate is usually raised and the ale nasi may be working in children, in whom 
also vomiting is often present at the commencement of acute pulmonary 
infections. It must be remembered that pneumonia and pneumococcal 
peritonitis may coexist in the same patient. 

(2) Early intestinal obstruction gives rise to abdominal pain of an inter- 
mittent colicky nature, and on auscultation increased and irregular peristalsis 
can be detected. 

(3) In the abdominal crises of tabes dorsalis the pain is very acute and 
retching persistent, while other signs are present. There is a history of 
recurrent similar attacks. 

(4) In colic of intestinal, renal, or biliary origin there is intermittent pain 
and vomiting, and usually sweating is present. The pain is referred in renal 
colic to the thigh, perineum and external genitalia and in biliary colic to the 
back and right shoulder, and in both these cases peristalsis is normal on 
auscultation. Intestunal colic may present greater difficulties in diagnosis, 
especially if due to lead, when obstinate constipation is present and usually 
also a blue line on the gums; but the intermittent pain, often relieved by the 
pressure of the examining hand, increased peristalsis audible on auscultation, 
and the frequent presence of diarrhoea, which affords at least temporary relief, 
are generally characteristic. 

(5) In spinal caries, especially in children, pain is often referred to the 
abdomen, and any dull, persistent “tummy ache” should lead to examination 
of the spinal column, both actually and by X-ray photographs. 

(6) In uremia peritonitis is not infrequently closely simulated, and as 
owing to the toxemia intestinal stasis is often present, only an examination 
of the urine will establish a diagnosis, in the absence of drowsiness, fits or 
renal cedema. 

(7) In any infections such as wmfluenza and malaria, invasion of the peri- 
toneum may occur, producing an actual peritonitis, and it may be impossible 
to make up one’s mind as to whether any intestinal calamity be present in 
addition. In case of doubt it is far safer to look and see, and that promptly. 

(8) Contusions of the abdominal parietes, as already noted (p. 516), produce 
pain, tenderness and rigidity with reflex arrest of peristalsis, and here again 
if any suspicion exists that visceral damage and peritonitis be present, always 
operate promptly and do not wait and see. 

(9) Blood in the peritoneal cavity after trauma or rupture of an ectopic 
gestation (Chapter XXII., p. 980), or even retroperitoneal hemorrhage as in 
sarcoma, trauma, scurvy and hemophilia, may cause symptoms simulating 
peritonitis ; but here the pain is agonising and the tenderness more marked 
on deep pressure, while peristalsis, though feeble, usually can be detected on 
auscultation. In addition the patient is markedly blanched, very restless, 
has air-hunger, and a rapid, running pulse. 

Treatment. This consists in prompt laparotomy and the removal of or 
suitable treatment for. the diseased viscus. This implies accurate diagnosis 
of the cause of the trouble, which may not be easy, but usually can be arrived 
at by careful attention to physical signs. Particulars of the signs whereby 
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the various abdominal calamities can be differentiated from each other will 
be found in the succeeding chapters. 

In some cases it will be impossible to diagnose the cause of the peritonitis 
before operation, and in these cases it is best to operate through a paramedian 
or transverse subumbilical incision. 

In most cases, when the primary cause has been dealt with and any exudate 
removed by gentle, dry swabbing, every care being taken to disturb the 
abdominal contents as little as possible, the peritoneal cavity and abdominal 
wall should be closed in layers and no drainage employed. 

Diffuse or generalised acute peritonitis is the more unfavourable and very 
serious result of failing to diagnose, or neglecting any case of early spreading 
peritonitis as already described. The inflammation spreads throughout the 
whole of the greater, and maybe the lesser, peritoneal sacs; there is con- 
siderable seropurulent exudate, and death usually supervenes from toxemia, 
while in those few cases where recovery ensues, much trouble is likely to 
occur later as the result of the extensive and usually persistent ‘‘ adhesions ”’ 
which will be consequent inevitably on the resolution of so severe and 
generalised an inflammatory reaction. 

Clinically, in late cases, the classical signs of Hippocrates will be seen, but it 
cannot be emphasised too strongly that these are the signs of impending death 
from dehydration and toxsemia, rather than, as is so frequently suggested in 
print, the signs of peritonitis in a stage when hope of recovery may be expected 
from operative interference. 

The abdomen is distended, rigid and board-like throughout the whole 
abdominal wall, and there is no movement on respiration, which is entirely 
of the thoracic type and much hampered by the distended bowel pressing up 
on the diaphragm, unless the patient is supported in the sitting position. 
In very severe cases, with marked toxemia, the abdominal muscles may be 
quite lax, and the temperature normal or subnormal, but the pulse is always 
rapid. Tenderness is present and generalised, hyperesthesia being marked ; 
pain is constant and very severe ; on auscultation absolute silence is detected, 
as the bowel is paralysed and distended. 

Free fluid may be detected in the flanks on percussion, and the level varies 
if the patient is rolled on to the side. Free gas may be present sometimes 
when the liver dulness is obliterated. Obstinate constipation is present, 
neither feces nor flatus being passed, and retention of urine 1s not 
uncommon. 

The facies is pinched and anxious, the eyes sunken, and the face often 
sweating (facies Hippocratica), the mind clear and alert to the end, the 
patient often failing to appreciate that death is impending. Extreme toxemia 
and collapse are present. The tongue and mouth are dry and covered in 
brown or black sordes; vomiting is present and occurs frequently, small 
amounts of green or brownish feculent-smelling liquid being regurgitated 
and dribbling down the patient’s chin—a condition of “ fecal vomiting.” 

The pulse is weak, rapid and irregular ; the temperature may be raised or 
subnormal. 

The patient lies propped up in bed in order that the diaphragmatic move- 
ments in respiration may not be hampered by the pressure of the distended 
and paralysed bowel, but even so respiration is often laboured and panting. 
Hiccough is often present, and is a distressing and persistent symptom, 
indicating that the peritoneal infection has spread to the subdiaphragmatic 
region. 
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Carphology may be observed not infrequently in the last stages of the 
disease, when septic diarrhooa may supervene also on the previous obstinate 
constipation. 

The prognosis in generalised peritonitis is practically hopeless, the presence 
of persistent hiccough or a subnormal temperature being of particularly 
grave significance. As a rule a patient will live only for two or three days 
after the onset of the signs above described, but in some cases, especially in 
young adults, great vitality is displayed, and the patient may drag on for a 
week or ten days before succumbing. 

Diagnosis. It is scarcely possible to misdiagnose a case of generalised 
peritonitis if the patient be merely glanced at, and quite impossible if a careful 
examination be made. The history of inability to pass feces or flatus may 
lead to a diagnosis of intestinal obstruction, but the vomiting in obstruction 
is projectile, while in peritonitis a mere regurgitation occurs. The old saw 
that “a man with obstruction of the bowel vomits over the sheets, whereas 
a man with inflammation of the bowels (peritonitis) vomits down his chin 
and shirt,” aptly sums up the position. Acute obstruction may have pre- 
ceded the peritonitis, although once general infection of the peritoneum is 
established it is often impossible to ascertain the original cause. As already 
mentioned, the general toxic condition of the patient closely resembles that 
seen in gas gangrene, but the presence of abdominal symptoms and the 
frequent fecal vomiting will prevent any misdiagnosis. 

Treatment. (a) In the earlier stages two distinct types of case may be seen, 
which are of importance in both their etiology and consequent treatment. If 
a favourable result is to be hoped for, early recognition and prompt treatment 
of peritonitis are essential. There is marked abdominal distension with 
rigidity and tenderness, and absence of peristalsis in both types, though in 
the early stages this will be more marked in the region of the causative viscus. 
Vomiting is of late onset in these cases. 

(i.) The patient is restless, mentally alert and often brilliant, the tongue is 
clean or comparatively so, and the pulse is rapid, irregular and running. 

(ii.) The patient lies quiet, is lethargic though conscious, and has a brown, 
furred tongue and foul breath, with a pulse rapid but full and bounding. 
Vomiting is early in commencement and often copious. 

In both types the primary focus must be removed promptly. 

In type (i.) prompt administration of B. welchii serum—80 units concen- 
trated intramuscularly and 40 units daily till the distension subsides and 
the bowels open—usually in about four days—is frequently successful, pro- 
vided the primary inflammatory focus has been removed. This acts by 
neutralising the toxins of the B. welchii abnormally present in the small 
bowel as a result of the stagnation and decomposition of the contents. 

In type (ii.) the patient’s vomit should be collected and administered 
per rectum through a high rectal tube in quantities of from 4 to 8 ounces, at 
about four-hourly intervals till the bowels act or flatus is passed freely. 
Alternatively, a high enema of fresh ox bile (or, better, human bile) may be 
administered, but this is not so efficacious as the patient’s own biliary and 
pancreatic secretions, the absence of which from the bowel may be a potent 
cause of paralytic ileus. 

Gum or saline infusion or blood transfusion may with advantage be 
practised immediately before or during the operation, and subsequent to this 
continuous intravenous drip gum saline with 10 per cent. glucose or rectal 
saline may be given. The introduction of a stomach tube through the nose 
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-and its connection to a suction apparatus, by mechanically emptying the 
stomach of fluid, gives great comfort to the patient and relieves him of the 
exhausting efforts of vomiting. Morphia should be given freely and in large 
doses. 

(6) Late in the disease treatment is usually of little avail, but laparotomy, 
with removal of the original cause of the inflammation, offers the best chance 
of recovery, and should be undertaken promptly in all but the obviously 
moribund cases. Drip-infusion, duodenal suction and morphia must of 
course be used subsequently. 

The abdomen is best opened by a free paramedian incision made under 
nitrous oxide and oxygen or local anesthesia, and the cause of the trouble is 
rapidly sought for and dealt with, but it must be remembered that the 
patient is in no condition to stand an extensive or prolonged operation. Free 
fluid is gently and thoroughly sponged out with dry sterile swabs, the bowels 
being disturbed as little as may be, and the abdomen closed. Many surgeons 
employ drainage of the peritoneal cavity by rubber or gauze cigarette drains, 
if there appears to be tension so that pus flows out, on the grounds that 
relief of the tension gives an increased blood supply, but we are not in favour 
of this, and believe in completely closing the peritoneal cavity. Drainage 
would not appear to give the patient any better chance of recovery than 
closure, for :— 

(a) The drainage tube is patent for only forty-eight hours before becoming 
occluded with omentum and exudate. 

(6) During that period such exudate as escapes can be shown to be far 
richer in antibodies and leucocytes than in toxins and micro-organisms. 

(c) This absence of free drainage is rather to be expected, as the tubes are 
draining uphill from the surface of the fluid, and mainly as a result of the 
pressure of the surrounding viscera. 

(2d) It can be shown that secondary infection occurs down the tubes in 
some cases. 

(e) Where recovery ensues “ residual abscess ”’ is as common in drained as 
in undrained cases. 

A jejunostomy may be performed and the bowel washed out with warm 
sterile saline theoretically with advantage, for it may relieve some of the 
distension, toxssmia and vomiting, besides apparently improving the chances 
of recovery; possibly this is because the B. welchii (or other) toxins are 
drained away from this region of the bowel where the organism is not usually 
present unless obstruction has occurred, and whence the toxin is rapidly 
absorbed and the gut wall poisoned and paralysed. This procedure, however, 
practically never does any good as a secondary operation in cases of post- 
operative peritonitis or paralytic ileus, and the more experienced a surgeon is, 
the less often does he perform such a jejunostomy. 

The patient should be supported in the “ Fowler ’’ position, more because 
this relieves respiratory embarrassment and so renders the case more com- 
fortable than because the effusion is thereby drained to the pelvis and toxic 
absorption lessened thereby. 

Attempts at purgation are by most surgeons thought to be useless and 
inadvisable, as the vomiting is thereby increased; similarly enemata are 
often retained or returned as clear fluid from the empty rectum. Hnemata 
of the patient’s own bilious vomit or fresh human bile may be given, two 
ounces per rectum with two ounces of saline as advocated on p. 538, or acetyl- 
choline injected, or B. welchii serum administered. In some cases, especially 
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where the tongue is very dry and furred (just those where antigas serum so 
often fails), the bowels will act and recovery ensue if the first is done. 

After operation, should purgation be believed in, pituitrin, 1 c.c., or eserine 
sulphate, gr. 3's, may be given four-hourly, or calomel, gr. $, given two- 
hourly for ten doses, in order to endeavour to restore peristalsis in the 
paralysed bowel wall, and should these produce any relief, much assistance 
may be afforded by giving an enema of soap and water, one pint, to which 
3 ij of fresh or grs. xxx of dried ox bile have been added, or a glycerine enema, 
3ij. Prostigmine, 3 c.c., will sometimes succeed when all else has failed. 

Morphia must be given for the pain, and this may be combined with 
atropine sulphate, gr. ,1,,, to counteract any possible paralysis of the bowel 
musculature ; in the last stages of the disease morphia must be given freely 
and in large doses, and many surgeons consider this the best treatment in 
much earlier stages of peritonitis, as it ensures rest not only to the bowel but 
to the patient. Sulphanilamides are beneficial in suitable cases. 

Hiccough is a distressing symptom of grave significance, and but little can 
be done for its relief in these cases. Morphia is the most successful drug, but 
ether, Il|x or Tinct. iodin., Mij, may be given in water for three doses, or Tinct. 
chloroformi et morphine co., Ix, for four doses at half-hourly intervals ; 
both these, however, are liable to be vomited when peritonitis is present. 

Localised acute peritonitis frequently results from similar infections, for as 
already pointed out there is a great tendency for the formation of adhesions 
between inflamed peritoneal surfaces. Thus the infection tends to be localised 
by the formation of adhesions between adjacent coils of bowel, and by the 
presence of the great omentum which enfolds and forms a matted wall around 
any inflamed viscus it can reach. Localisation is usually well established in 
forty-eight hours from the onset of infection. In favourable cases the infec- 
tion will be overcome, the fibroserous exudate reabsorbed, and conditions 
return to normal in a few weeks. In the majority of cases, however, sup- 
puration occurs, the pus being contained between the adherent intestinal 
coils and omentum, and so limited to the region of the infected and often 
partially gangrenous organ, with the resultant formation of a localised intra- 
peritoneal abscess ; in this case resolution is slow, and adhesions persist for 
from two to three months, or even longer. 

Care must be taken that violent palpation or the administration of pur- 
gatives and enemata is avoided, for the adhesions often will be broken down 
by violent or strong peristalsis, and the localisation thus ended, with resultant 
generalisation of the peritonitis. Occasionally a similar diffusion may result 
from increase of virulence of the infection. 

Clinically, the preliminary stage of peritonitis remains localised to the 
area first affected, and in about forty-eight hours from the onset of the 
inflammation the rest of the abdomen loses, to a great extent, its tenderness 
and rigidity, and respiratory movements may be noted except over the 
inflamed area. Pain and tenderness persist, but are localised to the affected 
area, and the pain often alters in character, becoming throbbing. Frequently 
a mass may be felt on palpation, and it is always obvious under anesthesia 
when the muscular rigidity has vanished; if situated low down in the 
abdomen or in the pelvis, the mass can be detected often on rectal or vaginal 
examination, and gentle bimanual manipulation often will elicit fluctuation. 
Percussion may reveal dulness if the -abscess is directly attached to the 
abdominal wall, but the note will be resonant in all cases where bowel lies 
between the abscess and the abdominal wall. 
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Auscultation reveals peristalsis in those segments of the abdomen where no 
peritonitis exists, but nothing can be heard in the region of the localised mass. 

Where the abscess is actually pointing, edema and redness may be observed 
in the abdominal parietes ; usually this is of the anterior wall, but occasionally 
in the loin, and especially above the pelvic crest through Petit’s triangle. The 
abscess may point into any hollow-viscus, when cedema of the wall, which 
feels hot and dry, can be detected in those regions where digital palpation is 
possible, 7.¢., the rectum and vagina. 

The general condition of the patient improves when the peritonitis localises, 
and although the temperature remains raised, the pulse rate steadies and 
slowly drops. The tongue remains furred and the breath footid, constipation 
persists, but flatus may be voided, and vomiting, if it has been present, ceases. 
Marked leucocytosis is present if suppuration has occurred. 

Prognosis. . As already indicated, it is not till within thirty-six to forty- 
eight hours from the onset of peritoneal infection that it can be known 
certainly whether the resultant peritonitis will localise or diffuse and become 
general, hence the axiom—always remove an inflamed viscus if seen within 
forty-erght hours of the onset of infection. Once localisation has occurred, then 
the prognosis is good, as in only a small proportion of cases does the infection 
diffuse once it has been localised by peritoneal adhesions ; so that if the case 
can be observed it is better to watch it for a time if localisation, as indicated 
by a palpable mass and falling pulse rate, has occurred, for it has been shown 
that a mortality of 25 per cent. results from opening abscesses across the 
peritoneal cavity, even when every precaution is taken to shut this off (see 
also pp. 612, 715). 

Differential Diagnosis. It may be difficult to determine if localisation is 
present in any case of peritoneal inflammation. In the first forty-eight hours 
after infection it is, as already stated, impossible to prognosticate whether 
the infection will be localised or not, and thus removal of the diseased organ 
is indicated in all cases seen within that period. 

After this time, if the signs are localised, the temperature raised, the pulse 
falling, localised rigidity present, and the patient fairly comfortable, the 
case is localising, but an increasing pulse rate, falling temperature, or sudden 
loss of pain and increase of muscular rigidity call for instant operation, as the 
peritonitis is becoming diffuse. 

Treatment. Provided it is certain localisation has occurred and the abscess 
is not “ pointing ” at any part of the abdominal parietes, a localised peritonitis 
is most safely treated by keeping the patient in bed under observation. 

Purgation or enemata must be avoided because of the very real danger of 
breaking down adhesions, and patients take no harm if the bowels are left 
unopened a week or ten days ; a natural action will occur in the end, or if the 
patient by this time is very uncomfortable, a small glycerine enema will 
produce a result. 

The patient may be left in any position which is most comfortable, as once 
localisation has occurred the “‘ Fowler ”’ position loses its value in preventing 
absorption. Pain usually may be relieved by local application of heat, 1.e., 
hot rubber bottles, hot pads or stupes, and if necessary, by giving a sedative, 
either potassium bromide and aspirin, 44. grs. x, or Pulv. Ipecac. Co., grs. x, 
or if no doubt exists that localisation has uccurred, morphia, gr. 4, may be 
given safely. 

The diet must be light, but too much fluid should be avoided, as flatulence 
will result from an excessive use of “‘ slops.” 
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Should the patient be unable to be under observation, many surgeons 
consider it safer to perform “ coeliotomy,” as there is, as already stated, a 
slight risk that the infection, although localised, may yet spread and become 
generalised. 

Cosliotomy consists in opening the abdomen over the region of the mass, 
and leaving a rubber drain down to the wall of this across the peritoneal 
cavity. The matted mass of bowel and omentum must not be disturbed, or 
infection will be diffused. This operation, which is usually followed by a 
rapid fall in temperature and pulse, saves all risk of infecting the general 
peritoneal cavity, and yet forms a track along which pus will point should 
resolution fail to occur. 

Should the abscess be adherent to the abdominal parietes, an incision must 
be made through the dull area, the pus evacuated, and a rubber drain inserted ; 
no attempt should be made to identify the inflamed viscus. 

After any of these lines of treatment, when an interval of two or three 
months has elapsed in order to allow peritoneal conditions to return to norma], 
it is advisable to operate for the purpose of ascertaining and dealing with, if 
possible by excision, the viscus which was the primary source of infection. 

Should the abscess be about to burst into any hollow viscera, such as the 
rectum or vagina, it may be encouraged to do so by hot douches, or the wall 
be incised over the most prominent part of the bulge and the pus evacuated. 
(See also acute appendicitis, pp. 713, 715.) 


INTRAPERITONEAL ABSCESS 


Intraperitoneal abscess may occur in any situation, but is most commonly 
met with :— 

(a) In the pelvis secondary to appendicitis and disease of the Fallopian 
tubes, or from pus gravitated there after adoption of the ‘‘ Fowler ’’ position 
in any peritoneal infection. 

(6) In the right wac fossa after appendicitis, when also the abscess may be 
met with on the left side. 

(c) Beneath the diaphragm after perforation of gastric or duodenal ulcer, 
phlegmonous gastritis, appendicitis, or secondary to pleural suppuration 
which has spread through the diaphragm. Such abscesses are spoken of as 
subphrenic. 

(a) A Pelvic abscess usually follows inflammation of the Fallopian tubes, 
attempted abortion when the pouch of Douglas is infected through the per- 
forated posterior vaginal fornix, or puerperal uterine sepsis, in the female, 
or infection from a pelvic appendix in either sex. 

Clinically, the abscess forms a tender mass occupying the pelvic cavity, 
and may be felt above the pubes if large. Rectal or vaginal examination 
will reveal the mass bulging into the lumen, while the wall can be felt 
thickened, and the cavity feels hot and dry instead of warm and moist. 
Tenesmus, with frequent passage of mucus, or vaginal discharge, will indicate 
where the abscess is pointing. 

There may be difficulty in micturition owing to pressure on the urethra, but 
more often there is frequency from irritation of the bladder secondary to the 
pressure upon and involvement of its wall; pyuria may be present. Consti- 
pation is present, the tongue brown and furred, and the temperature raised. 

Prognosis. The abscess usually subsides or bursts into the rectum, or 
more rarely into the thick-walled vagina ; occasionally the pus is evacuated 


PELVIC ABSCESS 543 


into the bladder; occasionally the infection spreads into the general 
abdominal cavity owing to breaking down of the matted mass of intestine 
and omentum which forms its upper wall, and general peritonitis then results. 

The treatment (p. 541) consists in giving hot rectal washouts or vaginal 
douches which relieve pain and local discomfort, and tend to make the abscess 
burst more rapidly. Such an abscess often can be opened into the vagina 
or rectum with advantage when pointing there : it must be clearly understood 
that for this to be wise the abscess must be definitely pointing there and not 
merely palpable. This is usually shown by oedema of the mucous membrane 
and may take several days to achieve. Purges and enemata should be 
avoided as tending to break down adhesions. Should generalised peritonitis 
occur, laparotomy is indicated. 

(5) Abscess in the right iliac fossa is nearly always retrocsecal or secondary 
to appendicitis, but it may follow renal infection or spread up from the 
broad ligament in the female ; very 
occasionally it is secondary to sup- 
puration in the glands along the 
external iliac vessels, or to acute 
osteitis of the ilium. 

The condition calls for no special 
description, and the treatment is as 
indicated on p. 715. 

(c) A subphrenic abscess is nearly 
always secondary to perforation of a 
gastric or duodenal ulcer, and is 
therefore more common on the right 
side, but it also follows cholecystitis, 4 
appendicitis, injuries of the liver 
and spleen, rupture of a hepatic 
abscess, or extension ofanempyema yy, 
through the diaphragm. The pus 
may be situated above the liver, 
when it will be either to the right 
or left of the falciform and coronary 
ligaments, or it may be subhepatic, 
wane yueiebsccts Nes neuer sa rae Fia. 192. Diagram of the main peritoneal 
greater sac of the peritoneum; it, pouches. 1. Subphrenic pouch. 2. Sub- 
however, may be found in the lesser hepatic pouch communicating through 
sac, and is then behind the stomach,  t,forsmen of, Winslow, (orton) wih 
but in either case 18 above the transverse mesocolon. 5. Pouch below 
transverse mesocolon. When the mesentery continuous with the 
secondary to liver abscess, the sub- - P°lvie cavity. The renal 
phrenic suppuration is often between 
the layers of the coronary ligaments, i.e., between the “bare area’”’ and 
the diaphragm, and therefore extra-peritoneal. 

Clinically there may be obvious swelling and cedema in the epigastrium 
following an attack of peritonitis, but often no such signs are visible, 
though the upper abdomen moves badly on respiration and the recti are 
rigid in this region. Dulness can be detected in the epigastrium on percussion 
and the normal area of liver dulness is increased, unless gas is present in 
the abscesses, when there may be partial obliteration of liver dulness with 
a hyper-resonant note at the highest point as the patient is lying. If the 
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abscess is above the liver, the liver edge may be palpable. Auscultation 
shows absence of breath sounds in the lower lobe of the lung on the 
affected side, or crepitations and prolonged expiration if the lung is still 
moving; these signs are due to a slight degree of collapse of the lung. 

An X-ray examination shows that the diaphragm is motionless and 
raised on the affected side, often very considerably. The heart may be 
displaced upwards, but never laterally as in empyema. 

There will be general signs of toxsemia, such as raised pulse and tempera- 
ture, furred tongue and leucocytosis, while owing to the situation of the 
abscess, pain may be referred to the shoulder of the affected side. 

The prognosis is often grave, as the condition is liable to escape notice and 
may not be diagnosed till the patient is wasted and toxic; while even if 
treated early by operation there is a risk of further peritoneal infection or 
pyzemia or pylephlebitis occurring. If left to itself the abscess may burst 
into the stomach or colon, point through the abdominal wall, spread through 
the diaphragm and cause empyema, or cause death from pysmia or sup- 
purative pylephlebitis. 

The diagnosis is by no means easy, as the pus is far from the surface in a 
region normally dull on percussion. The persistence of a hectic temperature, 
rapid pulse, and signs of toxemia in any case of peritoneal infection should 
lead to the suspicion of intraperitoneal suppuration, and if a mass cannot 
be found in the pelvis or elsewhere, subphrenic abscess should be suspected 
and sought for. Even when obvious signs are present in the upper abdomen 
and lower thoracic regions it may be very difficult to make up one’s mind if 
the pus is situated above or below the diaphragm. 

The most certain way of diagnosing between empyema and subphrenic 
abscess is by noting, both by physical signs and X-ray examination, whether 
the heart is laterally displaced or not; lateral displacement occurs in 
empyema, and pure upward displacement in left subphrenic abscess. More- 
over, in X-ray negatives the convex upwardly displaced dome of the 
diaphragm is seen in a subphrenic abscess, whereas in empyema the 
diaphragm is level and the upper limit of the shadow of the fluid horizontal. 

Liver abscess may cause great difficulty in diagnosis, but here the wasted 
earthy appearance of the patient, the long history, or the possible presence of 
amceba hystolitica in the stools, should establish the diagnosis, though it must 
be remembered that the abscess may burst and cause a subphrenic abscess 
(Chapter XVIII., p. 737). 

Suppurative pylephlebitis also may cause trouble as the liver is enlarged 
and tender, and the condition follows abdominal inflammation, but the per- 
sistent rigors and sweats and the frequent jaundiced condition of the patient 
should make the diagnosis clear (Chapter XVIII., p. 736). 

Treatment. Aspiration should be avoided as a rule, as apart from the 
danger of infecting the pleural cavity across which aspiration is performed 
through one of the lower intercostal spaces, there is grave risk of damaging 
the stomach, liver, or spleen. 

If, however, doubt exists as to whether an empyema or subphrenic 
abscess is present, the pleural cavity may be explored with a needle and 
syringe to see if pus be present in it. 

The abscess is best opened by removing a portion of the ninth or tenth rib 
in the midaxillary line, and incising the diaphragm across the usually oblite- 
rated pleural space in the phrenicocostal angle, or by performing the operation 
a little lower the pleurs may be avoided altogether and the diaphragm incised 
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below it. The pus is then usually easily evacuated and a tube inserted. 
Should no pus be found a tube can be inserted among the adhesions, when the 
abscess usually discharges in a day or so. 

If the abscess is pointing at the abdominal wall it should be opened there, 
but a transpleural counter-opening is often necessary. 


CHRONIC PERITONITIS 


Chronic peritonitis is nearly always tuberculous, but occasionally may be 
gummatous, pyogenic, or due to streptothrix infection. The resultant 
inflammation may be localised or generalised. 

Chronic aseptic peritonitis is uncommon and occurs only when a sterile 
foreign body is left in the peritoneal cavity, usually after operations. An 
inflammatory reaction occurs, as in any tissue, with the object of surrounding 
the body with a fibrous capsule, which in the case of an intraperitoneal 
reaction involves surrounding the body with omentum and adherent bowel, 
so that symptoms of intestinal obstruction are not uncommon. As a result 
of the stasis in the bowel secondary infection of the area often occurs, an 
abscess forms and may point into the bowel or on the abdominal parietes; 
when this bursts or is opened by the surgeon, the retained foreign body, 
usually a gauze swab or instrument, is partially or gradually extruded, either 
into the bowel or through the sinus in the abdominal wall. In some cases, 
where the body is deep in the peritoneal cavity, a chronically discharging 
sinus, lined with granulations, may result, or even a fecal fistula (p. 675). 

Chronic peritonitis of infective origin is, as already stated, usually tuber- 
culous, but may arise from other causes, and may be generalised or localised. 

The onset is usually gradual, but may follow a definite attack of acute 
infection, usually secondary to an inflamed viscus. 

(1) Chronic Generalised Peritonitis. Clinically, the abdomen is usually 
slightly distended, and there is a history of vague and constant abdominal 
discomfort and chronic constipation, culminating at intervals with exacerba- 
tions of colicky pain, with vomiting and signs of acute obstruction of the 
intestine. Visible peristalsis may be seen often, the more readily as the 
vatients are usually thin and anemic, the skin having a peculiar dirty, earthy 
appearance. 

The abdomen on palpation feels characteristically flabby and “ doughy,” 
the fingers sinking in and meeting a soft resistance as in dough; often masses 
may be felt, and the omentum is especially liable to be rolled into a transverse 
ridge lying above the umbilicus. Tenderness may be present, but is seldom 
marked. Fluid may be detected in the flanks, the level shifting with the 
position of the patient, or it may be localised by adhesions. On auscultation 
irregular peristalsis may be detected in some regions, but often nothing 
abnormal can be heard unless an acute attack of obstruction is present. 

If acute obstruction is present or threatened, the signs will be typical of 
this condition (Chapter XVI., p. 676), but it is to be noted that such attacks 
often subside, though usually ultimately one is fatal unless operation is 
undertaken for its relief. 

Pathology. When the abdomen is opened the whole peritoneum is seen 
to be thickened and often gelatinous in appearance, fluid of a serous character 
is usually present to a greater or less extent, and may be loculated. The bowels 
in bad cases are in a matted mass and adherent to the posterior abdominal 
wall, so that the whole peritoneal cavity presents an appearance cuggestive 
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of the bowel being preserved in aspic. The lumen of the bowel is often 
irregular, some coils being distended and others contracted and thickened. 

In less severe cases the bowel coils, though adherent to each other, are not 
bound back, or they may be nearly normal in appearance and a few long 
strands of adhesions be present. 

The omentum is usually very thickened and contracted, forming a 
thickened and transverse ridge in the epigastric regions, from which elongated 
processes are often adherent to coils of bowel or the parietal peritoneum. 

The mesenteric lymph nodes are frequently enlarged. 

(2) Chronic Localised Peritonitis. Clinically, a localised and often tender 
mass is found in the abdomen of a patient who usually complains of abdo- 
minal pain; this often results from previous acute inflammation (p. 534), 
but may come on insidiously, in which cases chronic infection presumably 
occurs from the bowel. The mass is most usually situated in the right iliac 
fossa, and may be dull or resonant on percussion. Irregular peristalsis is 
generally audible over the area of the mass. The patients are usually ill and 
wasted, and often complain of abdominal pain, but attacks of obstruction are 
uncommon. 

Pathology. A localised mass is present, consisting of matted bowel and 
usually the free end of the omentum, the peritoneum being thickened and 
dull, and often grey and translucent. The proximal portion of the bowel is 
frequently distended from chronic obstruction. 

Diagnosis. Generalised infection is usually easily diagnosed, but localised 
masses may be mistaken for carcinoma, actinomycosis, or hyperplastic 
tuberculosis of the bowel, while diverticulitis may cause trouble if the mass 
be on the left side; all these conditions are accompanied by considerable 
local peritonitis. Malignant ‘invasion of the peritoneum may be almost 
impossible of differentiation. 

The treatment varies somewhat with the etiological organism, but in any 
case where obstruction 1s present immediate laparotomy is indicated, the 
actual treatment to relieve the obstruction being determined by the conditions 
found ; division of peritoneal bands, separation of adhesions, anastomosis of 
coils of intestine, or resection and anastomosis may be necessary. Colostomy 
cannot be performed often, as the obstruction is most frequently in the 
small intestine. 

If no obstruction be present, treatment by X-rays, abdominal massage, 
ultra-violet rays and sun treatment may be tried, and are often of benefit, 
while constipation may be treated by mild aperients, of which liquid paraffin 
or cod-liver oil are very beneficial, as the latter also fattens the patient. 


SPECIFIC PERITONEAL INFECTIONS 


Such infections rarely may occur primarily, but are usually secondary to 
infection elsewhere in the body ; they are either blood-borne, as in septicemia, 
or the result of infection of some abdominal viscus, when the secondary 
peritoneal invasion may be either by direct extension or via the lymphatics. 
In any infection the resultant inflammatory reaction in the peritoneum may 
be acute or chronic, some organisms being more prone to produce the one 
reaction and some the other, as will be indicated in dealing with the various 
diseases. 

It may be emphasised again that the inflammation resulting in the perito- 
neum.is.exactly similar to that in any other tissue, the ultimate result being 
complicated by the fact that the intestinal stasis consequent on the peritonitis 
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produces untoward results in that it often introduces a secondary infection, 
and thus increases the toxemia. 

Thus mixed infections are very common, the peritoneal exudate containing 
vast numbers of intestinal bacteria, among which B. coli usually predominates. 

Pure infections do occur, however, usually in blood-borne diseases, the 
pure culture being obtainable only in the early stages of the infection in the 
majority of cases, as secondary invasion by bowel organisms follows stasis. 

Intestinal Infections. (1) Bacillus coli is usually present, and produces a 
white pus, which is quite odourless if the B. coli is present in pure culture ; 
as, however, many saprophytic and other bacteria are generally present, a 
peculiar foetid odour is often associated with the pus found in those cases 
where secondary bowel infection causes B. coli to be present in large numbers ; 
hence many surgeons call pus having this odour “ B. coli pus,” and so 
the odour has become quite erroneously associated with the presence of B. coli. 

(2) Staphylococcus aureus and albus are often associated with B. coli in 
acute infections, and can be recovered in pure culture in many cases of 
chronic peritonitis, which may be clinically aseptic. 

(3) B. pyocyaneus is occasionally the chief organism, when the pus has a 
characteristic blue-green colour. Such patients are always extremely ill, 
and the infection nearly always terminates fatally. 

(4) B. welchiz, usually only present in wounds or perforations of the colon, 
is sometimes met with in appendicitis. Where the infection is generalised or 
free gas is present in the peritoneal cavity, the patient shows all the signs of 
B. welchii toxemia, z.¢e., a clear mental state, rapid pulse and subnormal 
temperature, and has in addition very severe abdominal pain : he may get a gas 
infection of the abdominal parietes, starting usually at the abdominal incision 
or wound, from which an evil-smelling, thin sanious exudate and bubbles of 
gas may be seen escaping. Such cases are usually rapidly fatal, even in spite 
of free and early administration of antigas serum. Localised infections are 
not so generally fatal, and it is not very uncommon to find gas in appendix 
abscesses, with ultimate recovery. In such a case the mass in the abdomen 
is resonant on percussion over its highest point, and if sufficiently large the 
area of resonance can be demonstrated to change with the position of the 
patient. In such cases the pulse is often unduly rapid, and severe pain is 
present, the patient sometimes showing signs of severe toxeemia. 

Treatment consists in immediate coeliotomy and placing a drain down to 
the abscess wall, as gas-containing abscesses seldom settle down unless this 
be done. Occasionally such an abscess may point into the bowel or parietes, 
but usually it bursts into the peritoneal cavity, a severe and fatal B. welchii 
infection resulting. 

(5) Streptococcal peritonitis is usually generalised, and may result either 
from blood-borne infection in a septicemia, or follow upon infection from 
the bowel, or in the female, sepsis in the uterine cavity after parturition 
or abortion. In bowel infections the short-chain hemolytic streptococcus 
fecalis is often present; such cases are often accompanied by purpuric 
eruptions and are usually fatal. 

Clinically, the patient is usually extremely ill, and presents all the signs of a 
generalised peritoneal infection, with, in addition, an amount of toxemia out 
of proportion to the abdominal signs. In some cases so severe is the general 
infection that the abdominal muscles are quite relaxed, though the abdomen 
is distended ; presumably this is due to a toxic paralysis, and the patient may 


not complain of abdominal pain in these cases. 
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The pulse in the early stages may not be raised above 85-100, but later 
becomes very rapid, weak and irregular; the temperature is usually sub- 
normal. 

In cases of intestinal infection toxic diarrhcea may be present, and sub- 
cutaneous petechiss or even hemorrhages are often seen on the abdominal 
wall and elsewhere. 

The prognosis is bad, and can be regarded as hopeless if the abdominal 
muscles are flaccid and pain is absent. 

The treatment consists in immediate laparotomy where the general condition 
of the patient permits, with the evacuation of the thin seropurulent fluid 
from the peritoneal cavity ; any local focus is dealt with, and the abdomen 
swabbed out and closed. Drainage should never be employed. Intravenous 
drip transfusion is very valuable in these cases. 

In cases with a primary streptococcal focus elsewhere this also needs 
treatment, and the general condition of the patient often may be so serious 
as to contra-indicate laparotomy, unless the peritoneal symptoms are severe. 
Sulphanilamides must be given in all cases. Antistreptococcal serum may 
be injected intramuscularly with benefit in a few cases, its effect very rarely 
being little short of miraculous. Pvulyvalent serum is usually the most 
efficacious, and it must be given in large doses—300-400 c.c.—and repeated 
daily for three or four days. 

The conditions above mentioned may follow wounds or infections from the 
bowel, the organisms then infecting the peritoneal cavity, either directly or 
indirectly via the lymphatics, or they may less often be blood-borne from 
foci elsewhere in the body. It must be remembered, however, that any of 
these organisms may be liberated from the bowel at operation, and that 
unless great care is taken that the peritoneum is protected from infection, 
post-operative peritonitis will result. This is often fatal, or followed by the 
formation of adhesions ; it can be avoided only by careful packing off of the 
peritoneum in any operation where bowel is incised, and by the surgeon and 
his assistants changing gloves and using new instruments after the bowel is 
closed and the packing removed. 

Pneumococcal peritonitis usually occurs as a blood-borne infection in cases 
of lobar pneumonia, but may follow otitis media, pharyngitis, or an empyema ; 
occasionally in females, usually small girls, infection may occur via the 
Fallopian tubes from the uterine cavity or vagina. The disease is most often 
seen in children, usually of the female sex, and is commonly acute and 
generalised, though local pneumococcal abscesses may be met with. 

Clinically, in the generalised form the child is acutely ill, thin and petulant, 
and frequently the ale nasi may be working, even when no signs exist in the 
lungs. There is at times head retraction and a rigid neck and back due to 
coexisting pneumococcal meningitis. The abdomen is sometimes retracted 
in the epigastrium and distended in the lower part, and moves badly on 
respiration, while palpation reveals generalised tenderness and rigidity, the 
signs tending to be more marked below the umbilicus. Slight vaginal dis- 
charge is often present, and the pneumococcus can be recovered from this. 
Vomiting is usually present, and in addition diarrhoea is common, which is 
unusual in other forms of peritonitis. Other foci of infection should be looked 
for in the lungs, etc., and the pulse-respiration ratio is markedly decreased in 
many cases. 

In the localised variety, after an attack of pneumonia in some cases, the 
thild becomes ill and wasted, and a mass can be detected in the abdomen, 
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usually the lower part of the pelvis; if left it may burst sometimes and cure 
itself spontaneously. 

On opening the abdomen typical odourless, green, pneumococcal pus, 
containing flakes of lymph, escapes, and from this the pneumococcus can be 
grown, usually in pure culture. 

Prognosis is grave in all cases, and especially so in cases where severe 
pulmonary lesions exist ; in the localised variety recovery often ensues. 

The diagnosis in either variety is not usually possible until the abdomen is 
opened and the typical pus observed, but the presence of other lesions in the 
body, the diarrhoea, and working ale nasi in acute cases, may render its 
recognition possible. It is well to bear in mind both that lobar pneumonia 
often gives rise to reflex pain and rigidity in the abdominal wall, usually in 
the epigastric region, and also that a child with pneumonia may develop 
acute appendicitis and subsequent peritonitis. 

Treatment. If the diagnosis is certain, or the case mild, the child should be 
kept at rest in bed and M. and B. 693 and anti-pneumococcal serum 
administered, or a vaccine given if available. There seems no doubt that 
cases of pneumococcal peritonitis stand a better chance of recovery if this 
method of treatment be adopted than if laparotomy be performed. 

When, as is often the case, the diagnosis is doubtful, laparotomy must be 
performed ; if the typical pus is discovered the peritoneal cavity must be 
gently swabbed out with sterile gauze plugs, and the abdominal wall closed 
without drainage, as the tube tends to give rise to a secondary infection. 
Anti-pneumococcal serum should be given. Care must be taken in giving 
intravenous infusion in cases with lung infection. 

In localised cases the abscess should be opened, the pus swabbed out, and 
the abdominal incision closed without drainage. This treatment yields better 
results than when drainage, with consequent risk of secondary infection, is 
employed. The pus seldom reaccumulates. 

Gonococcal peritonitis, like the pneumococcal form, is almost entirely 
confined to the female sex, but, unlike it, 1s a disease mainly of adult women, 
and may be acute, chronic or more often localised. Infection occurs in 
women via the uterus and Fallopian tubes, following coitus with an infected 
male. In small girls 1t may occur in epidemic form from infection from 
closets and baths in institutions. 

The pus is thick and yellowish white in colour. 

The diffuse form is uncommon, and results in dense adhesions throughout 
the peritoneal cavity, so that it gives rise to severe obstructive symptoms. 

Clinical Signs. In the “diffuse’’ form, which often follows marriage, 
there is generalised abdominal pain, with a furred tongue, vomiting and 
constipation. The abdomen is rigid, tender all over, and distended, but the 
condition usually settles down after a few days in bed, and the bride is con- 
vinced she has caught a chill. Later, as adhesions form and obstructive 
symptoms develop, there is increasing abdominal pain of a dragging and 
intermittent colicky nature, with increasing constipation, and even obstruc- 
tion. The woman becomes wasted, peevish, and often a chronic invalid. 

In the “ localised form ” (pelvic peritonitis) the signs are confined to the 
lower abdomen and pelvis ; the onset is usually acute some two or three days 
after coitus, but there may be no acute stage noticed. The woman complains 
of pain in the lower abdomen, constipation, and soreness of the vulva. The 
lower abdomen is distended, rigid and tender, and on pelvic examination 
generalised tenderness is found, but in this early stage no localised mass. A 
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vaginal discharge is usually present, but only small in amount in the acute 
stage, and from this gonococci can be recovered. 

There is often acute tenderness over the external abdominal ring in this 
type of “ pelvic peritonitis.” 

In the chronic localised form, which may succeed the acute stage or com- 
mence insidiously, the patient complains of pelvic pain of a duil aching 
character, and often of a dragging pain over the sacral region. Examination 
may show distension of the abdomen above the symphysis pubis, and a mass 
may be palpable rising out of the pelvis, which is tender on palpation. Pelvic 
examination reveals a thickened mass, usually in one or other lateral fornix 
and connected with the Fallopian tube (Chapter XXII., p. 975), but there 
may be bulging posteriorly in the pouch of Douglas. Chronic constipation is 
usually present, and more or less yellowish vaginal discharge from which 
gonococci can be grown. 

Prognosis. The disease is seldom fatal, but causes much chronic invalidism 
among women, as a result of the dragging pain and obstructive phenomena 
produced by the dense adhesions. 

The diagnosis is easy if the gonococcus can be found, or a definite history 
elicited. In the localised pelvic form some difficulty may be found in 
determining whether the appendix (Chapter XVII., p. 711) or the Fallopian 
tube (Chapter XXII., p. 975) is the primary source of infection. Careful atten- 
tion to the physical signs described under these diseases alone can elicit a 
correct diagnosis, and this is sometimes impossible without laparotomy. 

In the generalised variety the mildness of the symptoms in the acute stage 
will differentiate the condition from other forms of general peritonitis, while 
in the chronic variety the obstructive signs predominate out of all proportion 
to the general symptoms of inflammation. 

Never diagnose gonorrhceal peritonitis except in female patients. 

The treatment consists in dealing with the primary source of infection by 
cleansing and douching the vagina, which latter method also eases the abdo- 
minal pain. The bowels should be opened gently and the patient kept at 
rest in the acute stages. Small warm rectal washouts are useful and com- 
forting. Sulphanilamides should be administered by mouth. 

In the chronic stages localised abscesses need drainage, if possible via the 
vaginal fornix, and the Fallopian tubes often need excision (Chapter XXII, 
p. 976). But the prognosis, even after laparotomy, is not hopeful, as there is 
a great tendency for re-formation of dense adhesions with their consequent 
dragging pelvic pain and chronic obstruction. 


TUBERCULOUS PERITONITIS 


Tuberculous peritonitis may occur at any age and in any sex, but is seen 
most commonly in children of from three to ten yearsold. The infection may 
be blood-borne from lesions elsewhere in the body, usually pulmonary, or be 
a lymphatic infection from the bowel, in which case there is usually infection 
of the mesenteric lymph nodes (p. 557); it may occur by direct extension to 
the peritoneum in intestinal or genito-urinary tuberculosis. In the last 
connection attention must be drawn to the frequency with which the ovary 
and Fallopian tube are the primary source of infection in girls (Chapter XXII, 

. 976). 
: Acute tuberculous peritonitis is of rare occurrence, and then only as part of 
a generalised miliary tuberculosis, when lesions are present in the lungs and 
pleura, and often the meninges. There is abdominal pain and distension, 
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with diarrhoa, and a hectic temperature; the patient is obviously very ill 
and wastes steadily. Ascites may be present, with signs of free fluid in the 
peritoneal cavity. 

The prognosis is always hopeless, death occurring in from three to six weeks. 

The diagnosts often presents some difficulty, as owing to the presence of 
meningeal and pulmonary lesions, combined with the sudden onset of the 
diarrhoea, such cases are often mistaken for typhoid fever. This error is 
strengthened by the presence of a palpable spleen, but the absence of rose 
spots and a consistently negative Widal reaction should prevent mistakes. 

The distended and doughy abdomen met with in Psittacosis may give rise 
to difficulty in diagnosis, but the lethargy, dull mental state, persistently 





Fria, 193. Tuberculous peritonitis. Coils of small bowel and mesentery studded 
with miliary tubercles, with some adhesions present, 


high temperature and lung signs, as well as constipation, are sufficient to 
prevent error. 

Pathology. The peritoneum, like the other infected areas, is thickened and 
gelatinous, and studded with numerous greyish miliary tubercles. Free fluid 
of a serous nature is often present, the spleen enlarged and soft, and the 
omentum, which is studded with masses of tubercles, is thickened and often 
rolled up in the epigastrium. At first sight some difficulty may be experienced 
in diagnosing the condition from carcinoma of the peritoneum. 

Treatment is purely palliative, and surgical measures are to be avoided. 

Chronic tuberculous peritonitis is unfortunately all too common, especially 
among children in towns. The peritoneum is thickened and studded with 
greyish miliary tubercles, while the omentum is thickened and contracted into 
a transverse ridge above the umbilicus. The lesions are usually generalised, 
but may be localised. Peritoneal adhesions are common in one variety 
(fibrous tuberculous peritonitis), while a copious exudation of serous fluid is 
frequent in another (tuberculous ascites) ; pus formation is rare. 

Secondary infection from bowel organisms is liable to occur, especially in 
the fibrous form, where adhesions cause chronic obstruction, and then the 
condition becomes one of acute peritonitis, and is usually fatal. 

Two chief varieties are met with : (a) the common form, with free exudation 
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of fluid, which may be generalised or localised ; (0).the rarer fibrous form (dry 
tuberculosis), where dense matted adhesions glue the coils of bowel together 
and there is little or no fluid exudate. 

(a) Tuberculous Peritonitis with Effusion. In nearly all cases the exudate 
is serous, and consists of a clear, straw-coloured fluid, which may be present 
in large amounts, and which if injected into a guinea-pig will produce tuber- 
culous lesions ; it can be shown to contain small lymphocytes in fair numbers. 

The clinical signs vary greatly according to whether the disease is generalised 
or localised. 

(1) Generalised tuberculous ascites usually occurs in children or young adults, 
and there is often a tuberculous lesion elsewhere. 

Clinically, the abdomen is greatly distended, the skin over it shiny and 
tense, and usually showing much blue veining. The patient is much wasted 
and rather miserable, and the “ pot belly ’’ shows in marked contrast to the 
wasted limbs, On palpation the abdomen has a characteristic heavy, doughy 
feel, and on “dipping ”’ the fingers in, masses can be felt, especially the 
transverse omental ridge in the epigastrium. The masses consist of glands 
and thickened and matted coils of bowel and omentum. 

Pelvic examination also may reveal masses, especially in female children, 
where the tubes and ovaries often constitute the primary focus of disease. 
Percussion yields a tympanitic note around the umbilicus and a dull one in 
the flanks in most cases, the level of the dulness shifting with the patient’s 
position. Where much free fluid is present the whole abdomen may be dull, 
and a “ fluid thrill” obtainable (p. 556). There is a hectic temperature, 
dirty tongue, and a history of vague abdominal pain, with alternating attacks 
of diarrhoea and constipation. 

In males, if the processus vaginalis be patent, a “ congenital hydrocele ” 
may be present, and the peritoneum of the vaginal process is studded with 
tubercles (Chapter XXI., p. 951). 

An X-ray film may confirm the diagnosis by showing calcified mesenteric 
glands to be present (p. 558). 

The prognosis in this ascitic type of tuberculosis is fair, recovery is the rule, 
and unless subsequent trouble arises from intestinal obstruction by bands or 
adhesions, such patients seldom have any lasting symptoms. 

The diagnosis is usually easy in children, where retroperitoneal sarcoma 
is alone likely to cause error, and here the extreme pallor of the child is usually 
sufficient to prevent misdiagnosis. In adults, however, and occasionally in 
very young children, ascites from hepatic cirrhosis or carcinomatous peritonitis 
are likely to cause trouble in diagnosis; in many cases this can be elucidated 
only by laparotomy, especially in malignant cases, where microscopy may 
be needed in some instances. 

The treatment consists in laparotomy to allow escape of the fluid, excess of 
which must be sponged away. Thereafter rapid and marked improvement 
occurs in both the local and general condition of the patient, presumably 
because the alteration in tension allows the local infection to be dealt with. 

In addition careful attention to the bowels, diet and hygiene are essential; 
cod-liver oil and exposure of the body, especially the abdomen, naked to the 
sun or ultra-violet rays are very beneficial in hastening convalescence. 

Tapping is a dangerous practice and should be avoided, as a fecal fistula 
is very liable to follow. ~ 

(2) Localised or encysted tuberculous ascites is usually met with in adults, 
frequently women, where a diagnosisof ovarian cyst is often erroneously made. 
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The peritoneum usually is healthy, apart from the affected area, which presents 
as a matted mass of bowel and omentum, with its surface often very thickened 
and studded with miliary tubercles. 

Clinically an otherwise healthy individual usually complains of vague 
abdominal pain, and on examination a rounded mass can be felt usually in 
the lower abdomen. The percussion note over the tumour is resonant, even 
if it be adherent to the abdominal wall. Rarely more than one loculus may be 
present, or several masses felt. 

Diagnosis. As already stated, the condition is likely to be confused with 
ovarian cyst in the female; in both sexes omental, mesenteric or hydatid 
cysts closely resemble encysted tuberculosis. 

The treatment is always operative, the abdomen being opened, the mass 
packed off and explored, adhesions separated and the fluid allowed to escape. 
Care must be taken that adherent bowel is not incised when opening the peri- 
toneum, and some help may be afforded by the presence of thickening in 
this membrane if the bowel is attached subjacently. 

Drainage should never be employed, as fistula tend to form. 

Puberculous peritonitis with purulent effusion is uncommon, unless secondary 
infection has occurred, but true tuberculous pus is occasionally met with, 
especially in young girls, secondary to primary disease of the ovary and tubes. 
Unlike the serous form of tuberculosis, the purulent form usually runs an 
acute course, and miliary tubercles are seldom visible in the very thickened 
gelatinous peritoneum. The pus is not white and flaky, as in tuberculous 
lesions elsewhere, but thick and greenish-yellow, much resembling pea soup 
in appearance. If untreated the abscess may burst, usually at the umbilicus, 
when a fecal fistula generally results. 

Clinically the child complains of abdominal pain and often diarrhea, looks 
ill, wastes rapidly, and is flushed and peevish. The tongue is dirty, and there 
is a hectic temperature; a vaginal discharge may be present in female 
children, from which tubercle bacilli may be recovered. 

The abdomen is thin and usually distended, frequently more in one part 
than another. Often dulness may be elicited over the most prominent part 
of the swelling, which can be felt as a large, irregular, but fairly well-defined 
mass. 

The prognosis is not so good as in cases with serous effusion, but prompt 
operation often effects a cure. 

Diagnosis. The only condition likely to cause error in diagnosis is a large 
chronic pyogenic abscess such as occurs occasionally, usually after appendi- 
citis (Chapter XVII., p. 712). Here the child is wasted, and there may be a 
hectic temperature, but there is no flushing of the face, the child being usually 
markedly anemic. 

The treatment consists in pecutet laparotomy, with evacuation of the thick 
greenish pus, and, if possible, removal of the affected ovary and tube. 

The abdominal wall is closed without drainage. 

(6) Fibrous and dry tuberculous peritonitis is not very common, there 
being dense adhesions of the peritoneal surfaces, so that the whole abdominal 
contents are matted in a dense and inextricable mass. There is usually no 
obvious exudate, though a little fluid may collect sometimes between the 
adhesions. Tubercles can be detected usually, but are not numerous to the 
naked eye. Fistulas between coils of bowel, bowel and bladder, or fecal 
fistule in the parietes are not uncommon. 

Clinically there is often a history of progressive wasting and increasing 
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abdominal pain and constipation, terminating in an attack of intestinal 
obstruction. The abdomen is not much distended, and moves on respiration, 
there is little tenderness on palpation, but a resistant, somewhat doughy feel. 
Irregular hard masses may be felt through the abdominal wall and on pelvic 
examination, and the omentum usually forms a prominent transverse ridge 
across the epigastrium. Occasionally small dull areas may be detected on 
percussion, which do not vary with the position of the patient ; these are due 
to encysted fluid just beneath the parietal peritoneum. 

The prognosis is most unfavourable, the cases usually going steadily down- 
hill and dying either from obstruction or generalised tuberculosis; in the 
most favourable cases fecal fistulee generally develop, and amyloid disease 
often supervenes. 

The diagnosis is by no means easy unless definite masses can be detected, or 
tuberculous lesions exist elsewhere, though the presence of a “doughy” 
abdomen, with wasting and constipation, is most often due to fibrous tuber- 
culosis. Gonorrhceal peritonitis also causes similar symptoms and dense 
fibrous adhesions, but here the patients are usually female and adults, while 
matting and contraction of the omentum to form a palpable ridge is very rare. 

Chronic peritonitis due to other organisms is uncommon, but staphylococcal 
or actinomycotic infections may simulate tuberculosis closely. 

Microscopic examination of the exudate and sections of adhesions will 
establish a diagnosis by revealing the causative bacteria. 

Treatment. No surgical interference should be undertaken in fibrous 
peritoneal tuberculosis if it can be avoided, as the results are usually most 
unsatisfactory. Only if obstruction exists should laparotomy be undertaken, 
and then with diffidence, as the dense adhesions make the intestinal loops 
difficult to free, and the risk of opening bowel is great (see p. 665). 

Ultra-violet rays and X-rays, or, better, real heliotherapy, are often of 
benefit, and cod-liver oil may be given with advantage. 

Gummatous peritonitis occurs usually in adults, but may be met with in 
children with congenital syphilis. There is dense thickening of the peritoneum 
and ascites, the changes being most marked on and around the liver. There 
is often pain, and may be jaundice. The Wassermann is positive. 

The treatment of the condition is medical, the symptoms yielding readily 
to antisyphilitic remedies. 

Actinomycosis of the peritoneum is always secondary to a bowel infection, 
usually in the cecum or appendix, but occasionally invasion in the epigas- 
trium may occur from the pleura, following pulmonary infection. Multiple 
sinuses soon appear in the abdominal wall, which is indurated, and fecal fistulse 
often develop. The peritoneum is thickened and matted, with multiple small 
foci of yellowish pus. The typical granules can be recovered from this and 
from the sinuses (Ch. VI., Vol. I.). Radium or deep X-ray therapy offers 
the only chance of a cure and massive dosage is often successful. Sulphanil- 
amides have recently been used and amelioration resulted. 


TUMOURS OF THE PERITONEUM AND RETROPERITONEAL 
TISSUES 


Simple connective tissue tumours occur in the subperitoneal connective 
tissue, and may reac a considerable size behind the peritoneal cavity. 
They are, however, rare, and are seldom diagnosed apart from operation, 
when they may be found on the bowel or behind the parietal peritoneum. 
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Inpoma, myxoma, and angioma are the types usually met with; fibroma is 
rare, and liable to be confused with fibromatosis in an old retroperitoneal 
hematoma. 

Malignant connective tissue tumours (sarcomata) also occur, usually in the 
retroperitoneal region in children or young adults. The patient becomes 
emaciated and anemic, and complains of severe and increasing abdominal 
pain ; sudden collapse from hemorrhage into the growth or peritoneal cavity 
is not uncommon, and frequently fatal. 

A large, soft mass can be felt in the abdomen, which does not move with 
respiration, and may fluctuate. 

Treatment consists in exploration to confirm the diagnosis, and possibly the 
insertion of radium or use of deep X-ray therapy. 

The prognosis is hopeless, and pain can be relieved only by morphia. 
Should obstruction of the bowel occur in pelvic growths, relief may be 
afforded by aspiration if hemorrhage has occurred into the neoplasm, or 
otherwise by colostomy. 

Carcinoma of the peritoneum is rarely primary, being usually secondary 
to neoplasms of the stomach, colon, or female genital organs. 

The peritoneum is usually covered with a gelatinous, often colloid, mass of 
nodules, and much resembles in appearance barnacle-covered groynes on a 
beach. Ascites is invariably present, and may be blood-stained ; the fluid 
usually contains enough cells to enable a diagnosis to be made on microscopic 
examination. 

Clinically there are usually signs pointing to a primary focus. There are 
wasting, and marked cachexia in most cases, the abdomen being distended, 
while masses can be palpated both through the abdominal wall and on pelvic 
examination; the liver is often felt enlarged and nodular on “ dipping ” 
through the fluid. 

Free fluid is always present, and can be detected on percussion, yielding a 
dull note, which varies in level with the position of the patient. Nodules may 
be present in the skin or around the umbilicus, while de Morgan’s spots are 
often present. 

The prognosis is hopeless, the patient usually dying in a few months after the 
condition is diagnosed ; some cases last for a year or two. 

The diagnosis is from other forms of ascites (p. 556), especially tuberculosis 
with serous effusion. 

Treatment. Relief may be afforded by “tapping ”’ and drawing off the 
fluid, which rapidly reaccumulates, or by laparotomy, when, however, death 
often occurs in a few days. Injections of such substances as colloidal 
cuprase may possibly prolong life, and of adrenalin may prevent such rapid 
reaccumulation of ascitic fluid. Deep X-rays often produce a very marked, 
though usually only transitory, improvement in disappearance of ascites, and 
are well worth trying in all these cases. 


9 


PERITONEAL BANDS AND ADHESIONS, CYSTS AND ASCITES 


Isolated bands and adhesions may result from any of the foregoing perito- 
neal diseases, or follow after handling or exposing the bowel at operation ; 
they freyuently persist long after all signs of disease, etc., have ceased. They 
are of interest as frequently causing intestinal obstruction (Chapter XVL., 
p. 683) 

Cysts of the peritoneum are usually parasitic and often occur in the abdo- 
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minal viscera in countries where hydatid disease is common, the liver being 
especially affected ; occasionally lymphatic and teratomatous cysts occur 
retroperitoneally or in the omentum or mesentery. 

The cyst can be felt as a rounded and sometimes mobile mass, which may 
or may not give rise to symptoms according to its situation. Hydatid 
fremitus may be obtained if the cyst be adherent to the parietes, and eosino- 
philia will be present. If the cyst is ruptured great shock occurs, and 
frequently urticaria of the abdominal wall will appear and persist for a few 
days (Fig. 195). The Casoni reaction probably will be positive. 

Treatment consists in laparotomy and excision where possible. Otherwise 
2 per cent. formalin should be injected into the exposed cyst, which is then 
packed off (with black towels so that the cysts can be seen), opened (the 
daughter cysts will jump out, and must be excluded from the peritoneum), 
and marsupialised to the abdominal wall. 

Ascites is a term used to indicate an exudation of serous fluid throughout 
the peritoneal cavity. It is met with :— 

(1) In cardiac failure. 

(2) In renal disease, in which case there is usually generalised dropsy 
(anasarca). 

(3) In obstruction of the portal circulation from cirrhosis or other causes, 

(4) In tuberculous peritonitis. 

(5) In carcinoma of the peritoneum, in which there is wasting of the 
patient’s limbs and face, in marked contrast to the distended abdomen. 

(6) In acute obstruction. 

Chylous ascites results from admixture of fatty globules from the thoracic 
duct, the fluid resembling milk in appearance ; this may occur in rupture or 
obstruction of the receptaculum chyli (p. 397). 

The peritoneum is usually generally thickened in cases of ascites, and 
adhesions are often present. 

Clinically there are signs of free fluid in the peritoneal cavity. The 
abdomen is distended and resonant, owing to the bowel floating to the surface, 
but dulness can be detected in the flanks and in severe cases above the pubes. 
The level of this varies with the position of the patient, as the fluid naturally 
runs to the most dependent part of the abdominal cavity. A “ fluid thrill” 
may be obtained if a hand is placed firmly on the centre of the abdomen, and 
then one flank is tapped briskly, while the other flank is palpated. Enlarged 
varicose veins often can be seen making a leash radiating from the umbilicus 
(caput medusse), and piles are often present. 

The diagnosis must be made between the various causes of the ascites, if 
it is certain this be present. Large ovarian tumours, hydronephroses, or 
encysted collections of fluid may cause errors, but not if care be employed in 
eliciting the signs ; the convex upper limit to the dulness in these cases, and 
a band of resonance, which is also often present in the flank behind the 
swelling, will distinguish these causes. 

The treatment may consist in laparotomy where a local cause is present, and 
in hepatic cirrhosis some benefit may result from the Talma-Morrison opera- 
tion, which aims at obtaining an anastomosis between the portal and systemic 
circulations by promoting adhesions between the liver and the omentum, the 
parietal peritoneum, or the abdominal wall; in some cases surgeons have 
endeavoured to drain the peritoneal cavity via the crural canal into the sub- 
cutaneous tissues of the thigh by the use of transplanted veins, chicken-bone 
tubes, etc., but such methods are not usually satisfactory. The saphenous 
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vein has been turned up and anastomosed to the peritoneum, its valves 
preventing the blood from flowing into the abdomen. Patterson’s sub- 
cutaneous method of drainage by rigid tubes is occasionally of benefit. 

In cardiac, renal and many malignant cases resort must be had to “tapping” 
the peritoneal cavity with a trocar and cannula. This operation is done with 
all aseptic precautions under local anesthesia, and can be repeated frequently. 
The bladder having been emptied, and the anssthetic injected at the area 
selected, usually the midline just above the pubes, the skin is incised and the 
trocar thrust boldly through the abdominal wall, a proceeding which may 
produce some shock. When no more fluid escapes, even on squeezing from 
the flanks, the trocar is withdrawn and the incision closed, and sealed with a 
collodion dressing. A tight wide binder must be applied. 


THE MESENTERY 


Surgical Anatomy. The mesentery, which is the double fold of peritoneum 
encircling the small intestine, is attached to the posterior abdominal wall on a line 
extending from the left side of the second lumbar vertebra, where it is very short and 
attached to the duodenojejunal flexure, to the right sacro-iliac synchondrosis, 
where it encircles the ileocsscal juncture. Between the two layers run the superior 
mesenteric blood vessels, which split into parallel branches, to be distributed to the 
whole length of the small bowel, lymphatics and nerve filaments. The lymphatics 
after a meal are white from contained chyle, and are often therefore called lacteals ; 
along their course to the receptaculum chyli and the portal fissure of the liver they 
divide into capillaries and drain through a series of lymph nodes which are dis- 
tributed irregularly through the mesentery. 


Injuries of the mesentery may take the form either of perforating wounds, 
when the blood escapes into the peritoneal cavity, or hematomata following 
contusions of the abdomen, when the effused blood lies between the peritoneal 
layers. 

In either case there may be sufficient damage to the vascular supply of the 
intestine to cause gangrene of the bowel and peritonitis.. A hematoma after 
a traction-rupture is prone to occur near the duodenojejunal flexure, and 
may then persist as a blood cyst of mesentery. 

The signs are either those of internal hemorrhage (Vol. I.) or of thrombosis 
of the mesenteric vessels (see p. 559), and laparotomy is urgently called for ; 
small wounds should be sutured after hemostasis has been secured, and 
hematomata evacuated. The intestine must be examined for perforation 
which needs suture, or gangrene, the first and earliest signs of which are loss 
of muscle tone and absence of peristalsis on stimulation, when excision and 
suture of the cut ends of the bowel are required. 

Diseases of the Mesenteric Lymphatics. The lymph nodes in the mesentery 
are frequently enlarged as the result of intestinal infection, and are usually 
most affected around the lower part of the ileum. 

Acute inflammation occurs in typhoid fever, when suppuration may occur, 
and is common in infants after gastro-enteritis, when an enlarged gland may 
press on the ileum and apparently cause intussusception (Chapter XVI, 

. 691). 

* Chronic enlargement is common and usually tuberculous, but also occurs 
in lymphadenoma, lymphemia, etc. 

Tuberculous mesenteric glands are most often present in young children, 
and produce a chronic intestinal toxemia and wasting; hence the name 
“tabes mesenterica.” Such glands frequently calcify, and may be seen in 
adult life on X-ray examination, when, unless a lateral view be taken, they 
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may be mistaken for calculi, but their shadow is usually irregular both in 
density and outline. 

Clinically the child wastes steadily, is fretful, and often has abdominal 
pain, with at one time diarrhea, and at others constipation ; vomiting is 
rare. Palpation may yield information, as sometimes the masses of glands 
can be felt ; pelvic examination may disclose them. 

In adults where calcified glands exist in the ileocecal angle, symptoms 
suggesting appendicitis are often present, due presumably to involvement of 
nerve fibres in adhesions around the glands. Chronic abdominal pain is often 
due to old calcified glands, and if these press upon the ureter the pain will 





Fic. 194. ‘*‘ Tabes mesenterica,” generalised tuberculous infection of the 
lymph nodes in the mesentery. 


resemble renal pain. They may closely resemble renal or ureteric calculi in 
an X-ray film. 

Treatment. In children with tabes mesenterica no operation is of any use, 
and satisfactory results accrue from giving cod-liver-oil, and heliotherapy or 
ultra-violet rays. 

In localised tuberculous ileocsscal glands in adults relief follows excision 
of the calcified nodules; it is also well to remove the appendix, which is 
usually healthy. 

Carcinomatous invasions occur in peritoneal and intestinal cancer, but are 
of secondary import to the primary focus. Unless they can be removed such 
glands contra-indicate radical operations on the neoplasm. 

Secondary infection from the bowel with abscess formation is not uncommon 
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in these mesenteric nodes; if this occurs laparotomy is necessary, with, if 
possible, excision of the abscess, or, failing this, drainage. 

Affections of the Mesenteric Vessels. Thrombosis and embolism of the 
mesenteric blood vessels are not very uncommon, and are invariably fatal if 
extensive. The condition occurs in volvulus and strangulation of loops of 
intestine, but is sometimes not due to these causes (see also p. 695). 

Clinically there is acute abdominal pain, and the patient vomits and may 
empty the bowel or strain to do so frequently at first. Blood-stained motions 
are passed. There is great collapse and intense thirst. The abdomen is dis- 
tended and tender, and a vague mass may be felt in the centre, but often no 
definite diagnosis is possible without laparotomy. 

Treatment. Immediate laparotomy is indicated, when the peritoneal 
cavity is found filled with blood-stained fluid, and coils of distended and 
cedematous plum-coloured bowel are protruded. The gangrene may extend 
throughout the whole small intestine, or affect only a few inches, according 
to the position of the thrombus. If small in amount excision and end-to-end 
anastomosis may give good results, but the clot often extends, and causes 
further gangrene with a fatal issue. In extensive thrombosis little can be 
done, as it is manifestly impossible to look for other than a fatal result if the 
whole small intestine be involved. 

Tumours of the mesentery are very rare, and are usually lipomata or 
sarcomata invading it from the retroperitoneal tissues. Clinically such a 
tumour presents as a globular mass felt on palpation to lie in the line of 
mesenteric attachment, usually just about the umbilicus. The mass does 
not move on respiration, but can be pushed about from side to side. 

The treatment consists in laparotomy, and removal if feasible. 

Mesenteric cysts, though more frequent in occurrence than neoplasms, are 
by no meanscommon. They are either lymphangiomata, when they may be 
single or multiple and may contain chyle, hemangiomata (blood cysts may 
be modified hemangiomata), or result from an unabsorbed hematoma, or 
occasionally be of teratomatous origin. Parasitic cysts also occur. 

Clinically an ovoid elastic swelling, not moving on respiration, but often 
movable in the abdomen, is discovered on palpation. Fluctuation may be 
obtained. 

The diagnosis from omental and pancreatic cysts and ovarian cysts is not 
often possible short of the laparotomy which should be carried out for their 
removal. 


THE OMENTUM 


Surgical Anatomy. The great omentum so prominently lying over the front of 
the intestine when laparotomy is performed is formed of four layers of peritoneum, 
the two anterior ones coming from the walls of the stomach, which they leave along 
its greater curvature, while the posterior ones are reflected to the transverse colon, 
which they surround, being continued back therefrom as the mesocolon. The two 
inner layers are part of the lesser sac, and the two outer part of the greater sac of the 
peritoneum, and between the two sacs the branches of the gastro-epiploic and 
middle colic vessels form a free anastomosis, while some lymphatics and lymph 
nodes also lie there. 

In young children the two anterior layers of peritoneum are not attached to the 
transverse colon, but become so in adults, in whom the portion of the lesser sac 
included between the two inner layers becomes obliterated by adhesions. 


Injuries of the omentum are frequent in wounds of the abdomen and 
the cut vessels bleed freely. The omentum also often projects through 
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such abdominal wounds into the outer air, and if untreated forms a 
natural means of closure; on healing it fuses with and adheres to the 


parietes. 


Omental wounds call for laparotomy to stop bleeding and also to deal with 
damage to other viscera. Omentum projecting externally may be cleansed 
with peroxide of hydrogen and returned to the abdomen, or ligatured and 
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Fia. 195. Multiple hydatid cysts in the great 
omentum. 





excised. If much fouled or 
crushed excision should be 
practised. 

Inflammation of the Omen- 
tum (Epiploitis). As the 
omentum always moves to 
and encircles any inflamed 
viscus, projects into hernial 
sacs, and through abdominal 
wounds, being a natural pro- 
tector of the peritoneum, it 
will be seen that it is very 
hable to infection. More- 
over, infection may follow 
excision of parts of the omen- 
tum, where the operation is 
performed with instruments 
infected from the bowel. 

The omentum appears 
thickened, matted, opaque, 
and there is usually some 
transudation of seropurulent 
fluid. 

Clinically the patient may 
complain of a vague abdo- 
minal pain, usually after an 
operation for a hernia, where 
omentum has been removed. 
Examination shows some dis- 
tension and the presence of a 
tender plaque-like mass in the 
abdomen. 

When resulting from in- 
flammation in other viscera 
the omentum forms part of 
the mass in the region of this 
viscus, the inflammation in 
which masks all signs of the 
epiploitis. 


The treatment is expectant; if an abscess forms laparotomy must be 
performed and drainage carried out, or the affected area excised. When 
omentum is found inflamed around an infected viscus it should be peeled 
off, sponged with warm saline, and returned to the abdomen ; attempts at 
excision usually spread the infection, besides removing a potent factor in 


dealing with this condition. 


Chronic inflammation occurs in tuberculosis and other chronic diseases, the 
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omentum forming a thickened mass in the epigastrium. Ascites is usually 
present. 

Carcinoma of the omentum is usually secondary to disease in the abdominal 
viscera, and causes thickening and matting, as in chronic inflammation. 
Colloid degeneration is frequent and ascites usually present, often bloodstained. 

Omental adhesions and bands attached to the parietes and other viscera 
commonly result from any of the above causes, and are a potent cause of 
intestinal obstruction from coils of bowel becoming strangulated through 
them (see p. 683) or over them. 

Tumours are extremely rare, and cysts very uncommon in this situation. 
A cyst is usually lymphangiomatous and presents as an oval, freely mobile 
elastic tumour, which is usually taken for a pedunculated ovarian cyst if in 
a woman, but may be diagnosed in a man. Hydatid and teratomatous 
cysts occur. 

The treatment consists in laparotomy and excision, which usually presents 
no difficulties. 

Torsion of the omentum is occasionally seen. Though sometimes it 
involves large masses of omentum, especially if they are adherent to the 
anterior abdominal wall or to a hernial orifice, it occasionally affects only a 
small tag of omentum lying in the right iliac fossa. This small portion 
becomes congested, red, purple, and even gangrenous. These torsions may 
be described under the following headings :— 

(2) Hernial—usually in association with a right inguinal hernia. The 
process may then be intrasacular or intra-abdominal. 

(b) Abdominal—where it may be primary or accompanied by some other 
abdominal disease such as appendicitis. 

The condition will resemble an acute gall-bladder or acute appendix closely. 
From one to ten twists may occur, the rotation being produced by movements 
of the bowel or of the body, possibly by venous congestion. Itis usually seen 
in stout and middle-aged persons. Pain is marked, but the temperature 
and pulse are only slightly raised. A mass, over which there is tenderness 
and rigidity, is often felt and may exhibit marked lateral mobility. The only 
treatment consists in laparotomy and excision of the gangrenous portion. 
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CHAPTER XIV 
HERNIA 


THE term “hernia’”’ is usually taken, when used in its widest sense, to 
imply a protrusion of some viscus or part of a viscus through an opening or 
weak spot in the wall of the cavity in which it lies, the protrusion remaining, 
however, covered by a lining membrane or sac and by skin and other tissues. 
The term is thus applied to such conditions as hernia of the lung, hernia of 
the brain, hernia of the testis, etc., but in many cases these descriptions are 
grossly inaccurate, and in its most usual sense the term has come to be 
restricted to the abdomen alone and to denote a protrusion of some portion 
of the abdominal contents through an opening or weak spot at some part of 
the abdominal wall ; it is in this sense only that we shall use it in this chapter. 

There are certain situations where the abdominal wall is prone to give way 
and where therefore hernia is common, as in the inguinal region, femoral 
region, or the neighbourhood of the linea alba or umbilicus. Many herniw 
are found to come out through or in the neighbourhood of abdominal 
incisions, while other and rarer types occur, such as the obturator hernia, 
sciatic hernia, lumbar hernia, diaphragmatic hernia, perineal hernia, or the 
pectineal hernia of Clocquet. 

Structure of a Hernia. A hernia essentially consists of the contents, the 
sac which contains them and the overlying coverings, the sac always being 
formed by the peritoneum. 

(1) The contents consist always of one or more of the abdominal viscera 
in whole or in part. In most cases the hernia is found to contain omentum 
or small intestine ; the large intestine is more rarely present, the bladder is 
not uncommonly met with, while there is probably no viscus except possibly 
the pancreas which has not at some time or another appeared in whole or in 
part in a hernia. In many cases the special type of contents gives a special 
name to a hernia. 

(a) Thus an enterocele is a hernia containing intestine. This is most 
commonly the small intestine, and the amount present may vary from about 
half an inch to several feet. When bowel has been in a hernia for some 
time, though it may remain unaltered, it is by no means uncommon for it 
to become adherent to itself, to the sac or to other contents, and this will 
be one cause of the onset of such complications as irreducibility, obstruc- 
tion, strangulation, etc. These adhesions arise as the result of a chronic 
inflammatory process within the sac. 

(6) If omentum only is present in the sac the condition is called an epiplo- 
cele. Omentum which has been in a hernial sac for some time, especially if 
it is irreducible and above all in fat people with large hernise, becomes 
thickened and converted into a solid mass of fibrolipomatous tissue, while it 
also shows a considerable tendency to become adherent to the sac and to 
other contained structures. It actually may increase in size while in the sac 
as a result of this chronic inflammatory process and the deposit of fat, while 
the bands, adhesions and apertures which occur in and around it are not 
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infrequently the causes of strangulation (see p.569). In infants the omentum 
is only very slightly developed and therefore is rarely found in a hernia. 

(c) Occasionally only part of the circumference of the bowel is found in a 
hernia ; this is known as a Richter’s hernia. It is obvious that this is only 
likely to occur in a small hernia and when it is strangulated, so that the bowel 
is nipped and held there. This will be further discussed on p. 573. The 
condition is most common in femoral hernia, as the opening is lower and the 
mesentery may not be long enough to allow the whole lumen of the bowel 
to protrude. 

(d@) When Meckel’s diverticulum is found in a hernia the condition is known 
as Littré’s hernia. Both these last two conditions are most commonly seen 
in the case of a femoral hernia. 

(ec) When the large bowel or cecum or the lateral wall of the bladder are 
found in a hernia it often happens that as these structures may have no 
proper mesentery they are found on the outer side of the sac, which is 
stretched over them, the peritoneum being reflected from their anterior or 
upper surface to the neck of the sac; in this case these organs appear 
to be sliding down outside and in conjunction with the hernial sac itself, so 
that the condition is sometimes known as a hernia en glissade, a sliding hernia 
or a sacless hernia. These hernis usually contain either the bladder, ceecum or 
the pelvic colon and occur in middle-aged and elderly people. They cannot be 
diagnosed as a rule before operation, and at the operation they give rise to 
difficulties rendering a radical cure difficult and unsatisfactory ; moreover, 
there is a considerable risk of opening the bowel or bladder. 

The appendiz is not infrequently found in hernie on the right side, and when 
this is so, occasionally attacks of appendicitis occur in the sac; all the 
symptoms are referred to the sac, while after a few days the hernial swelling 
will become much increased, cedematous, red, and acutely tender owing to the 
formation of an appendix abscess within it. Apart from actual attacks of 
appendicitis, a hernia containing the appendix is usually abnormally tender, 
while the appendix can sometimes be felt within it. Appendicitis occurring in 
a hernial sac is undoubtedly much less dangerous than when the appendix lies 
in its normal situation, as the neck of the sac early becomes obliterated and 
prevents the infection from reaching the peritoneal cavity. In some cases 
strangulation of the appendix occurs, and when this is so the symptoms 
will closely resemble appendicitis within the sac. 

Peritoneal fluid due to other causes is frequently present in the sac of a 
hernia, while it is not uncommon to find loose bodies formed of condensed 
fibrin lying in the sacs of herniw which have been present many years. 

(jf) Hernia of the Bladder. This usually occurs inthe inguinal region, where 
some portion of the bladder may be dragged downwards by the pull of the 
peritoneum as the sac enlarges, and it must be remembered in operating upon 
an inguinal hernia that if the sac is dragged upon it is nearly always possible 
to drag a small portion of the bladder wall into the wound. 

The bladder appears in a hernial sac in two ways. Occasionally and rarely 
the intraperitoneal portion of the bladder lies within the sac, Just as may any 
other abdominal viscus. More commonly, however, a portion of the wall of 
the bladder is attached to the outer side of the inner wall of the sac (hernia en 
glissade), so that the bladder itself forms as it were one of the coverings of the 
neck of the sac; this is most frequently seen in large hernia. Inasmuch as any 
obstruction to the outflow of the urine increases the tendency to hernia of the 


bladder owing to the viscus becoming dilated and even pouched, it is sometimes 
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found that the part of the bladder involved in the hernia is only a thin-walled 
diverticulum or sacculus. The condition is not often diagnosed before opera- 
tion, though occasionally there will be a history of frequency of micturition or 
the patient may state that the hernia is larger when his bladder is full, that it 
diminishes in size on micturition, that pressure on the hernia causes a desire 
to pass water, or that micturition is assisted if he manually compresses the 
hernia. The diagnosis will be confirmed sometimes by means of the cystoscope. 
When the bladder is present at the neck of the hernia it is in danger of being 
wounded during an operation for radical cure. Stones have sometimes formed 
in the part of the bladder dragged out into a hernia and even have been 
removed through a hernial incision. 

Treatment. The existence of the bladder in a hernia, if diagnosed, is a 
strong indication that the hernia should be operated upon and a radical cure 
performed upon the lines indicated below. The bladder sometimes (but not 
always) may be recognised near the neck of the sac during an operation for 
hernia by feeling a firm pulpy mass there, by identifying the muscular fibres, 
or from the large amount of extraperitoneal fat which may surround it. 
Should the bladder be opened accidentally during the operation and the con- 
dition be recognised, it should be sutured promptly with a continuous catgut 
suture and a small drain left in the wound, but not in the bladder, this organ 
being kept empty for four or five days by a rubber catheter tied in through the 
urethra, In other cases the bladder has been included in a stitch accidentally ; 
in this case the patient will pass blood-stained urine and complain of pain 
and frequency of micturition. When this is recognised within a day or two 
of the operation it is better to reopen the wound and remove the offending 
stitch, as otherwise the frequency and pain may become permanent. 

A similar protrusion of the bladder into the vagina in women who have 
had many children, and known as a cystocele, is common. Works on 
Gynecology must be consulted for a description of this condition. (See also 
Chapter XXII.) 

(g) The ovary or Fallopian tube is sometimes discovered in a hernial sac, 
usually that of an inguinal hernia. The condition is most common in children, 
in whom the state of affairs may be diagnosed by feeling the ovary moving 
about within the hernia as a smooth, round, firm body, whilethe Fallopian tube 
may be felt attached to it. Pressure upon the ovary causes a dull, aching, 
sickening pain. As the child grows the ovary frequently will withdraw into 
the abdomen again. When the condition occurs in adults it is usually 
obvious owing to the ovary becoming swollen and tender at each monthly 
period. The treatment of this condition is the same as that of any other 
hernia. 

(2) Zhe sac of a hernia is the peritoneal pouch in which the protruded 
viscera lie. In the early stages it consists of normal peritoneum, which is 
thin and shiny and is funnel-shaped, being narrow at its proximal part 
‘where it joins the rest of the peritoneum, this being known as the neck of the 
sac, and broadening out towards its distal end, which is called the fundus. 
In many instances, however, sacs are multilocular or hour-glass-shaped, 
while it must be remembered that a sac is often present without any contents 
within it. It is, of course, derived from that part of the peritoneum which 
lies over the weak spot in the abdominal parietes through which hernia 
protrudes. As the rupture increases in size the sac becomes larger, thicker 
and irregular in shape, while its neck may remain small and narrow, may 
become even narrower by a process of fibrosis setting in and around it, or not 
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infrequently becomes stretched and enlarged, so that the sac loses its funnel 
shape and becomes a rounded bulge owing to the continual pressure of the 
abdominal viscera being forced into it. It must not be forgotten that the 
sac of a hernia is permanently in place, is fixed to the surrounding tissues and 
remains in statu quo and unreduced, when the contents themselves are reduced. 

As a result of irritation either by the abdominal viscera or from wearing a 
truss, the sac becomes more adherent to the surrounding structures as well as 
losing its thin, transparent appearance and becoming greatly thickened ; 
while a certain amount of chronic inflammatory reaction will occur which at 
times will give rise to a densely hard, thick, white sac with large vessels 
running in its walls; the same process leads to adhesions within the sac, 
either binding its two walls together or causing the contained viscera to 
become matted. In this way either the neck or some lower portion of the sac 
may become blocked by adhesions or by an adherent plug of omentum, thus 
shutting off the peritoneal cavity. In some cases this will lead to a natural 
cure of the hernia, but more commonly the unobliterated terminal portion of 
the sac will become filled up with a serous effusion, and the condition is then 
known as a hydrocele of a hernial sac. This latter condition is especially 
common in femoral hernial sacs. 

A hernial sac often will participate in and become involved in any disease 
which affects the rest of the peritoneum, becoming tuberculous or infected by 
other organisms. 

If an empty hernial sac remains for a long period undisturbed and no 
contents enter it, it shrinks and may become obliterated and converted into 
a fibrous strand, thus curing the hernia. 

(3) The coverings of the sac vary according to the situation of the hernia 
and are derived from the various layers of the abdominal wall through which 
the hernia bulges, while they become altered by the continual stretching and 
pressure to which they are subjected. This process causes them to become 
thick, matted and indurated, these changes being most marked at the neck of 
the sac. In addition to these changes the various layers through which the 
hernia passes become slightly displaced, and the neck of the hernia and the 
track down which it passes tend to become larger and rounder, while the 
hernia which originally passed through the abdominal wall in an oblique 
direction continually tends to straighten its course, and so finally it tends to 
pass directly outwards. 

Etiology. Hernisz are divided into the two broad classes of those which 
appear more or less spontaneously at certain rather weak spot sin the abdo- 
minal wall and those which are due to the abdominal wall being weakened as 
the result of injuries, operations, and the formation of scar tissue. 

Those cases which form at the site of injuries or incisions are undoubtedly 
due to the effect of the pressure exerted by the abdominal contents, especially 
when increased by continual coughing or muscular efforts, the process gradu- 
ally stretching the scar and separating the muscles. In post-operative cases 
this process undoubtedly will be assisted if the wound has been weakened by 
suppuration in it, by an incision which has been designed or made or sutured 
in a faulty fashion, or by any damage done to the muscles and nerves of the 
abdominal wall. 

In the case, however, of the more truly spontaneous hernia, such as appear 
in the femoral, inguinal, umbilical, and other regions, considerable difference 
of opinion exists with regard to the actual cause.’ There is no doubt that such 
sites as the inguinal canal, the crural canal, and the parumbilical tissues may 
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be regarded as weak spots in the abdominal wall, and some authorities 
hold that this combined with the effects of continuous abdominal pressure 
due to chronic cough, heavy work, continuous muscular strain, and even 
isolated injuries are sufficient to account for the gradual appearance of hernias 
at these spots. The opposite school hold, however, that the development of 
a hernia in these regions is due to the presence of a preformed sac, namely 
a congenital or developmental pouch or diverticulum of the peritoneum, 
which is there ready for the hernia to pass into it, and that it is only when 
these preformed sacs are present that muscular exertion can cause the hernia 
to protrude ; there is a considerable amount of evidence to support this view, 
such preformed sacs being found sometimes on dissection in people who have 
no hernia. In the case of the inguinal hernia the non-obliteration or partial 
obliteration of the funicular process supplies an obvious possibility for the 
origin of the hernia and of the preformed sac, and it is probable that all indirect 
or oblique inguinal hernize (see p. 580) are due to this cause ; for it must be 
remembered that a sac may be present and yet the hernia not come down into 
it or appear until adult life. Similarly, in the female it is probable that the 
peritoneal tube, known as the canal of Nuck, is present in and responsible for 
all cases of inguinal hernia, while a like possibility arises in the hernise near 
the umbilicus. The presence of a preformed sac is, however, not so easy to 
explain in the case of the femoral hernia, though some authorities hold that 
the outgrowth of the femoral vessels may drag a pouch of peritoneum with 
them ; in our opinion the theory cannot be regarded as providing an explana- 
tion of all acquired hernie. 

Predisposing Conditions. There are, moreover, certain other congenital 
conditions which play a part in the production of hernie ; there is a tendency 
for the condition to run in families, and it may be that this is an inherited 
weakness of the abdominal musculature and a marked patency of the rings, 
while an abnormal length of the mesentery or the presence of visceroptosis 
will assist in the production of the condition. Imperfect closure of the 
umbilicus at birth, congenital apertures in the linea alba or other parts of the 
abdominal wall, especially opposite one of the tendinous intersections of the 
rectus and the presence of such congenital conditions as phimosis, narrowing 
of the anus, etc., may all be regarded as predisposing causes. 

With regard to acquired causes and predisposing conditions, it will be found 
in the elderly that visceroptosis and elongation of the mesentery, combined 
with failure and weakening of the abdominal musculature, will favour the 
formation of a hernia, especially if this is associated with severe muscular 
straining. This in old age may be assisted by the presence of chronic cough, 
carcinoma of the colon, a stricture or a large prostate. It is thought possible 
that the slipping down of the mesentery which is seen in old people is due to 
weakening of the muscle of Treitz, which helps to maintain the mesentery in 
its proper position, and that this renders the formation of a hernia easier, for 
it must be remembered that with a mesentery of normal length and situation 
a loop of bowel cannot be brought down into the inguinal or femoral canals. 
In the female there is no doubt that pregnancy and parturition stretch and 
weaken the abdominal wall and assist in the formation of a hernia in any of 
the usual situations, while in either sex the presence of obesity by increasing 
the intra-abdominal pressure and diminishing the strength and tone of the 
muscles is also an important factor. There are other conditions which are 
undoubtedly predisposing causes, all of which may be included under the 
group of chronic strain, laborious occupations, heavy lifting, straining to pass 
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water when an obstruction to the urinary outflow is present, constipation, and 
straining at stool being the most important. The evil effects of these condi- 
tions are all increased if the actions and movements concerned take place 
with the body erect, as flexion of the thighs and hips tends to protect and 
reinforce the groins. 

With regard to the influence of accidents and injuries upon the formation 
of a hernia many important medico-legal points exist, and many claims for 
compensation arise in this connection. It can be taken as certain that a 
single violent muscular strain or accident will never cause a hernia of con- 
siderable size to appear for the first time unless a preformed sac is present. 
Small hernie, however, may arise de novo as the result of single strains, and 
existing herniss may be made larger. Should a pre-existing sac be present and 
a hernia suddenly be forced down into it for the first time, strangulation is 
quite likely to occur there and then. Careful enquiry should be made as to the 
possible existence of a hernia before an accident which is said to have caused 
it. With regard to compensation, it should be remembered that even should 
a preformed sac exist, the Court probably will find that an employer is still 
liable if a hernia is forced into it as the result of an accident. 


CLINICAL CONDITIONS AND COMPLICATIONS OF HERNIZ 


A normal uncomplicated hernia is said to be reducible, which term implies 
that the contents of the hernial sac can be completely reduced so that they 
leave the sac and pass back into the abdominal cavity. This process may take 
place spontaneously or may need the surgeon’s aid to effect it. 

Reduction of a Hernia. This process is known as ¢azvs, and if it is necessary 
is accomplished as follows: The patient lies down with his head low, his feet 
raised, and his limbs and body placed in such a position as will as far as possible 
relax the hernial opening and the parts surrounding it; in the commoner 
femoral and inguinal hernie this entails slightly abducting, internally rotating 
and flexing the thigh. The fingers of one hand then steady and fix the neck 
of the sac, while the other hand applies steady pressure upon the contents, 
endeavouring to press first those near the neck and finally those in the fundus 
back into the abdomen. No force should be applied, and the manipulations 
should not be persisted in for long. The direction in which the pressure is 
applied naturally depends upon the type of hernia. In an inguinal hernia the 
contents are pressed upwards, outwards and backwards, in an umbilical hernia 
they are pressed backwards, while in the femoral variety the pressure is first 
downwards, then backwards, and then upwards and inwards. When taxis 
is complete all swelling should disappear. Omentum, if present in the sac, 
slips back noiselessly, but sometimes may be felt to be rough and knotty ; 
bowel on the other hand often slips back with an appreciable gurgle, but feels 
quite smooth. 

Clinically a reducible hernia gives rise to a soft, rounded, often pyriform 
swelling, situated at one of the standard hernial sites, which may come and 
go and probably will vary in size from time to time ; in many cases the patient 
is quite unaware of this swelling and may complain only of colicky pains. 
When he coughs or strains, the swelling exhibits an expansile impulse so 
that it suddenly and sharply increases in size, this being a very characteristic 
phenomenon and known as an expansile impulse on coughing. Ifonly bowel is 
present the swelling is smooth, rounded, uniform, resonant on percussion, and 
when reduced gives rise to a characteristic gurgling ; it also may be associated 
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with a certain amount of indigestion and abdominal discomfort. If only 
omentum is present the hernia is doughy, uneven or knobbly to the feel, dull 
on percussion, and reduces without a gurgle. The impulse on coughing is 
always more marked when bowel is present in the sac. Theswelling due to a 
reducible hernia nearly always becomes smaller when the patient lies down. 
The symptoms due to a hernia are very slight and in many cases are com- 
pletely absent. Pain in the region of the hernia is most common in strong 
and muscular subjects and is usually most severe in the early stages when the 
hernia is quite small or even has not yet appeared. The tendency of a hernia 
is continually to increase in size, while at any time any of the complications 
described below may supervene. A rupture which is large and has been 
present for some years is not likely to remain reducible. 

Certain special tests and methods of examination will be discussed in 
connection with individual hernie. 

There are only two possible lines of treatment for a reducible hernia, 
either an operation for a radical cure or the fitting of a proper truss. These 
will be described under the various varieties of hernia. 

Irreducible Hernia. This is a common variety in which the contents of the 
hernia cannot be returned completely within the abdominal cavity. There 
are many causes of this condition, the commonest being the formation of 
adhesions within the sac, either between the contents themselves or between 
the contents and the sac wall, such adhesions most commonly involving the 
omentum and in all cases resulting from inflammation of the contents, In 
other cases excessive deposit of fat in the omentum, the formation of cysts, 
and the contraction of the neck of the sac from the pressure of trusses or of the 
hernial contents, will be the cause. In some cases the hernia is so large and 
contains so much material that there is not enough room within the abdominal 
cavity for all the contents to be reduced. 

The symptoms and signs are similar to those of a reducible hernia, save 
uhat reduction is impossible while indigestion, colicky pains, and a sense of 
weight and dragging are far more common. The impulse on coughing is 
tsually less, but is still present. It must be remembered that irreducibility 
is a serious condition, for it prevents the fitting of a proper truss and greatly 
increases the liability to obstruction and strangulation (see p. 566). 

Treatment. The only satisfactory treatment for irreducible hernia is a 
radical cure by operation, the contents being set free by separating the 
adhesions and then being returned within the abdomen; the hernia is then 
cured by one of the methods to be described later. Itis usually best to remove 
any adherent omentum. The operation may be very difficult on a large 
hernia, as there is barely room in the abdomen for the contents. In these 
cases, therefore, some preliminary treatment well may be undertaken, such as 
dieting to reduce fat, rest in bed with the feet elevated, and an ice-bag applied 
to the rupture, or fairly severe attempts at taxis at intervals with rest in bed 
in between. If operation is impossible or is refused no ordinary truss can be 
fitted, but the hernia may be supported by an elastic bag, an excavated pad, 
or what is known as a hinged-cup truss. 

Inflamed Hernia. This is a condition in which there is localised inflam- 
mation both of the peritoneum forming the sac wall and of the contents. The 
condition frequently comes on as the result of mild infection from inflamed 
bowel, but is not infrequently the result of injury or attempts at taxis. The 
hernia in severe cases becomes hot, painful, swollen, and the skin over it 
congested and red, while there is a small amount of fever, malaise, nausea or 
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vomiting, constipation and rise of pulse-rate. Irreducibility if not previously 
present nearly always sets in either at once or later as the result of adhesions. 
Rarely suppuration may supervene, when all the signs of an abscess in the sac 
will develop. It will be seen that this condition may resemble strangulation, 
but it can be distinguished therefrom by the fever, the small amount of 
vomiting, and the absence of abdominal signs and symptoms and of shock and 
tension in the sac. This condition is hardly ever seen except in umbilical and 
femoral hernie. 

Treatment. If satisfied that strangulation is not present the treatment 
consists in rest in bed, light diet, fomentations applied to the hernia and an 
enema if required. Operation should be avoided if possible until the inflam- 
mation has settled down, but if there is any doubt as to whether strangulation 
is present or not, it must be proceeded with. 

Obstructed Hernia. In this condition, owing to pressure, twisting or kink- 
ing, the passage of feeces along the bowel within the sac becomes prevented, 
without there being any interference with the blood supply of the bowel wall. 
The condition only involves the large bowel and is most commonly seen in 
constipated women with irreducible umbilical hernize; the obstruction is 
probably assisted by an accumulation of flatus. The patient complains of 
severe colicky pains and vomits ; constipation is marked, but there is no rise 
of temperature and little rise of pulse rate ; the impulse on coughing is usually 
still present. The hernia becomes swollen, tender, irreducible and doughy to 
the feel, but never hard and tense as when strangulated. If not properly 
treated, severe obstruction or even strangulation may supervene. This con- 
dition is sometimes known as “ incarcerated hernia.” 

Treatment. This consists in rest in bed with the feet raised, the administra- 
tion of enemata and an ice-bag upon the sac for a few hours, to be followed by 
kneading and gentle taxis. Ifthe symptoms are not soon relieved operation 
will be required. 


STRANGULATED HERNIA 


Strangulation is by far the most serious complication of a hernia, which 
is said to be strangulated when from one cause or another the contents 
are so constricted or pressed upon that their blood supply is interfered with, 
the venous return being obstructed and the arterial blood being cut off. There 
need not necessarily be obstruction to the passage of feces, and if omentum 
alone is involved there will be no obstruction. If, however, bowel is strangu- 
lated, obstruction is almost certain to be present, except in the case of 
Richter’s hernia (see p. 563) and Littré’s hernia (see p. 563). It must be 
remembered that strangulation of the bowel may be caused by conditions 
other than hernia, such as bands or adhesions, apertures in the mesentery and 
internal hernis of various kinds. We are here only considering that form due 
to external hernis, the others being described in Chapter XVI. 

Strangulation is a grave complication, involving considerable risk to life, 
partly from the obstruction, but still more from interference with the blood 
supply to the bowel, with its risks of gangrene and infection. In some cases 
the strangulation occurs on the very first occasion on which the hernia appears. 
This entails a preformed sac, and most commonly occurs in children and young 
adults after sudden exertion, while the hernia is usually long and narrow. 
More commonly, however, the hernia is known to have been present and the 
strangulation is caused by the forcing into the sac of a small amount of 
additional contents as the result of some sudden effort, such as a fall, coughing 
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or that dangerous pastime, straining at stool. If the hernia is old-standing 
and the neck or other parts of the sac thick and contracted, and especially if 
the hernia is irreducible, the condition is all the more likely to occur. 

The site at which the constriction occurs depends upon the type of hernia 
and varies considerably. It is most commonly found to be either at the 
neck of the sac or just below this, while in other cases it is due to thickened 
rings of tissue in the wall of the sac lower down or to adhesions within the 
sac. The actual sac wall itself sometimes causes the constriction, while at 
other times tense and hard structures outside the sac, such as Gimbernat’s 
ligament, the linea alba, or masses of scar tissue, are the cause. 

Pathological Changes. (a) If the omentum alone is strangulated it under- 
goes a process of venous congestion, becoming dark red or purple, adherent to 
the sac wall, infiltrated and thickened, and provided no bowel is present 
in the sac, this may be the only change which occurs; in severe cases, how- 
ever, it will go on to gangrene, the omentum involved becoming friable, ashy 
grey or brown in colour. If bowel is present in the sac the omentum will 
share in the inflammatory changes which occur from the result of the 
organisms in the bowel passing through its congested and damaged wall. 

The effect of the strangulation will depend naturally on its tightness and the 
completeness with which the blood supply is cut off, and it must be remem- 
bered that it is not likely that absolute and complete arrest of the circulation 
will occur at the commencement. Moreover, at first the veins will be more 
affected than the arteries, so that in all cases the strangulated tissues will 
become engorged with blood almost immediately, while later, from the arterial 
supply being cut off, and still more as the result of infection from intestinal 
bacteria, actual gangrene may supervene. 

(b) When the bowel is strangulated, venous congestion is well marked and 
the bowel becomes swollen and firm, pulpy, and of a colour which may vary 
from dusky red or chocolate brown to purple, blue or even black, according to 
the tightness and duration of the constriction. The loop becomes rapidly dis- 
tended with gas, partly because both its ends are blocked and still more 
because its walls are paralysed, and bacterial activity both within the bowel 
and in its wall is great ; moreover, the contents of the bowel become blood- 
stained as a result of the venous congestion. For a time the peritoneal coat 
of the bowel remains shiny and smooth, and the bowel retains its tone and 
peristaltic action. Ecchymoses will be seen in its wall and a blood-stained 
exudation will fill the sac, causing it to become hard and tense. If the 
strangulation is relieved at this stage the bowel will recover, but the two ends 
of the loop should be examined at the site where the actual constriction has 
occurred, for there a deep groove in the bowel wall will be found where all the 
changes are more advanced than elsewhere. This so-called constriction groove 
is pale and narrow, with punctiform hemorrhages on it, while the mucous 
membrane at that site is often found to be ulcerated, and gangrene may be 
commencing here although it has not involved the rest of the loop. Should 
the bowel recover after the strangulation is relieved the damage done to its 
walls at these two points where it was constricted may give rise to sufficient 
scar tissue later on to form an annular fibrous stricture. 

If unrelieved, further and more advanced changes occur in the bowel, and 
they are the result of the combination of bacterial infection of its wall and 
gangrene due to lack of blood supply. The colour deepens, and finally, 
when gangrene sets in, the bowel may become yellow, ashy grey or green; 
it loses its tone and becomes soft and flabby, like wet blotting paper, 
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exhibiting no peristaltic wave; its peritoneal surface loses its lustre 
and becomes rough and shaggy. The fluid in the sac becomes darker 
and has a foul fecal odour, while the peritoneum of the sac wall also 
becomes inflamed, rough and shaggy. The organisms which are respon- 
sible for these changes are chiefly Bacillus coli, streptococci, staphylococci, 
and the other inhabitants of the intestinal track. Gangrene usually 
commences at several spots, which fuse and run together, while the com- 
monest spot for it to commence is at the bottom of the constriction grooves. 
The gangrene may involve the entire loop in the sac or only parts of it; it 
is more common in femoral and umbilical hernis than the other varieties, 
more often seen in small hernie than large ones, in recent ones than old- 
standing ones and in old than young patients, while it does not usually 
develop under forty-eight hours, although cases are occasionally seen where 
it is present within twelve hours of the onset of strangulation. In severe 
cases the sac itself actually may become gangrenous. 

If the condition progresses still further the bowel wall actually sloughs and 
gives way, so that its contents are extruded into the sac and a large, infected 
feecal abscess is formed. This process will be accompanied or usually preceded 
by cedema, redness and congestion of the skin and surrounding tissues, while 
finally the skin will give way, the abscess be evacuated and a fecal fistula 
form, and in some cases this has led to a spontaneous cure. It must be 
remembered that though in the majority of cases the sac is full of foul, dark 
fluid, a few cases will be seen where the sac is dry, and in these cases care 
must be taken when performing the operation not to open the bowel. 
Naturally peritonitis will set in soon if the bowel is in any of the above 
conditions. 

Above the point of strangulation the intestine, which is completely 
obstructed, becomes rapidly distended with gas and fluid ; bacterial activity 
becomes marked, so that an infective enteritis is set up, the walls becoming 
red, congested and infiltrated, whilst ulceration of the mucous membrane 
occurs and there is a rapid absorption of toxins from this portion of the 
bowel (see p. 678). This process is soon followed by complete paralysis of 
the bowel, and in a few instances general peritonitis, with or without actual 
perforation of the bowel wall, will set in. The pressure and distension is 
sometimes sufficient to cause gangrene above the constriction. The por- 
tion of the bowel nearest the constriction exhibits these changes most 
markedly. The bowel below the constriction retains its usual colour, and 
is generally found to be collapsed and empty. 

It must be remembered that even if the strangulation is relieved before 
gangrene sets in the bowel may yet not recover as a result of the thrombosis 
and inflammation it has undergone, and paralysis, infection and peritonitis 
or actual gangrene may still follow, for the vitality of the bowel wall may 
have been so damaged that the onslaughts of the intestinal bacteria prove 
irresistible. 

A rare condition known as retrograde strangulation, or Maydl’s strangulated 
hernia, is sometimes seen, and in this condition a loop of bowel passes into 
the sac, back into the abdomen, then out into the sac again, and then back 
into the abdomen, forming as it were a “ W.” It sometimes happens that 
only the returning loop within the abdomen is strangulated, while in other 
instances all the bowel concerned, both that within the sac and that within 
the abdomen, will be involved. 

Natural cure of a strangulated hernia containing bowel is highly unlikely, 
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as the congestion and swelling are such that reduction is almost impossible. 
A few cases have recovered as the result of the formation of a fecal fistula as 
described above, but in all other cases, unless the condition is soon relieved, 
death ensues from obstruction, peritonitis and toxemia. 

Clinical Features. The signs and symptoms of a strangulated hernia are 
very largely those of intestinal obstruction, with the addition of local signs 
and symptoms pointing to the presence of a hernia which has undergone 
certain characteristic changes. There will be considerable variation in the 
severity of these symptoms according to whether the strangulation is tight 
or not, to how long it has been present, and to whether the bowel or only 
omentum is involved. As a rule the patient is aware he has a hernia, 
although a few cases are seen in which the hernia strangulates at its first 
appearance, while in many cases the patient is also aware that a change has 
occurred in that hernia. The strangulation is often preceded by one or two 
minor attacks or threatenings. The signs and symptoms may be divided 
into general and local ones. 

(a) The general signs and symptoms are those of intestinal obstruction com- 
bined with a varying degree of collapse. These are described in full on pp. 678, 
679, and, therefore, we shall only refer to them here. Usually, after a 
sudden effort such as falling, coughing or straining, severe pain occurs in the 
hernia, followed almost at once by abdominal pain around the umbilicus, 
acute, and with colicky exacerbations and often accompanied by shock. 
Thus there may be sweating, coldness, prostration, faintness, subnormal 
temperature, and a pulse which for at most a few hours is slow and weak. 
This shock is sometimes only very slightly marked and is most common 
in young patients and small hernie. Nausea and vomiting soon follow, 
the latter being almost constant and consisting first of undigested food, 
then becoming bile-stained and finally foul, dark brown, and even black. 
This latter foul, dark vomit is sometimes referred to as “ fecal vomiting,”’ 
although it in no way resembles fecal matter. It cannot be too strongly 
insisted upon that the so-called ‘‘ faecal vomiting ”’ 1s a symptom not of obstruc- 
tion but of impending death. Vomiting is more marked the higher up the portion 
of bowel affected ; it is rare when the colon is strangulated. The pain per- 
sists, becomes more severe and more generalised, while should it cease it is a 
bad sign and may indicate that the bowel has become gangrenous. Con- 
stipation is usually absolute, though a little flatus or feces may be passed 
in the early stages from the lower bowel. In Richter’s hernia, however, the 
bowels rarely may continue to act. The temperature remains subnormal ; the 
pulse is small, but becomes more and more rapid. The face becomes pale and 
anxious, while thirst and dryness of the tongue are marked, the urine is 
scanty, and later contains albumen. 

On examination of the abdomen visible coils and peristalsis may be detected, 
and on auscultation peristalsis is hyperactive. There is no rigidity and the 
abdomen is not tender at first, but soon becomes tense, distended and tym- 
panitic ; tenderness sets in later. In the early stages, at any rate, the condi- 
tion of the patient may give no indication of how serious the lesion is or 
is likely to become and many patients walk into the hospital. If unrelieved 
the patient becomes exhausted, profoundly toxic, the facies Hippocratica 
develops and he finally dies from toxemia or general peritonitis (see also 
Chapter XIIT.). 

(b) Locally definite changes occur in the hernia ; a tumour at the site of 
the hernia is always palpable, and it cannot be too strongly insisted upon that 
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om every caseq abdominal pain the hernial apertures should be palpated. 
The hernia, which previously may have been reducible or irreducible, now 
becomes absolutely irreducible. It is tender, larger than usual and, the most 
important feature of all, hard and tense ; no hernia which is not hard and 
tense is strangulated. The expansile impulse on coughing disappears below 
the constriction and great pain in the hernia is also complained of. If bowel 
is present in the sac the swelling will be resonant on percussion, but not 
otherwise. It should be remembered that the patient may be unaware that 
he has a hernia and that in stout people a small hernia may not be noticed 
easily ; it should also be remembered that if a patient who happens to have 
a hernia gets intestinal obstruction from some other cause, as the abdomen 
distends the hernia will fill up with distended bowel and become larger than 
usual ; it does not, however, become tense, or irreducible or lose its impulse. 

When gangrene supervenes the temperature falls lower, pain may cease, 
the pulse becomes weak and rapid, vomiting more persistent and the patient 
becomes cold and clammy. The hernia may become less tense, less painful, 
and the skin over it becomes oedematous and dusky or red. If the patient 
lives long enough the skin may slough and the tissues become crepitant. 
Gangrene usually sets in much sooner in the elderly than in the young and in 
femoral hernise than in any others. 

Many cases are seen in which the symptoms are modified or less severe ; 
thus af only omentum is present in the sac the symptoms of obstruction will 
be absent, and the strangulation is usually much less tight. The same local 
changes occur in the hernia, but there is less vomiting, less pain, shock, and 
constipation. Abdominal distension and visible peristalsis do not occur. 
If, however, the condition is allowed to persist unrelieved after some days a 
paralytic condition of the bowel or general peritonitis may set in, and the 
condition will then become as serious as though the bowel were strangulated. 
Any abdominal symptoms suggestive of obstruction, which are due to strangu- 
lation of omentum, must be at first of a reflex nature. 

Strangulation of a Richter’s hernia or a Littré’s hernia gives rise to a some- 
what different group of symptoms in the early stages, obstruction being 
incomplete at first; the patient may pass flatus and feces, so that the pain, 
vomiting and distension will be less marked. The shock and general symp- 
toms are as a rule the same as usual, but it should be remembered that inas- 
much as it nearly always occurs in a femoral hernia and frequently in stout 
people, the tumour due to the hernia is very small, and the swelling is often 
not detected, though if detected it has the characteristics of any other type 
of strangulated hernia. For this reason the prognosis is more grave than in 
other cases of strangulation, while it should be remembered that the con- 
striction is tight and the risks of local gangrene or perforation of the bowel 
greater. 

One important point to be noted in connection with any form of strangu- 
lated hernia is that in elderly patients, in whom the condition is the most 
urgent as gangrene sets in more quickly, the shock, vomiting, pain and rise 
of pulse-rate are usually less marked than in the young. The differential 
diagnosis of strangulated hernia will be dealt with later in connection with the 
individual hernie. 

Treatment. The only wise treatment for a strangulated hernia is immediate 
operation, although it may be permissible in cases of very recent strangula- 
tion to make a gentle effort at taxis as described on p. 567. This, however, 
must be extremely gentle and not be prolonged for more than a few minutes, 


576 HERNIA 


contents being protected and kept out of the way with either a winged hernia 
director or the finger; it is better to make two or three small nicks in the 
constriction than one large cut. The actual structures to be divided and the 
direction in which the knife must be passed, of course, will depend upon the 
variety of the hernia, and this will be discussed on pp. 594, 601, 605. 

Once the constriction is divided the structures in the sac must be drawn 
down carefully in order that the actual spots upon which the constriction 
pressed may be examined carefully. 

(1) Omentum is easily dealt with; if apparently normal or very little 
damaged, it may be returned within the abdomen, but in most cases it will 
be wiser to ligature and cut away that portion which has been in the sac, 
returning the stump within the abdomen. 

(2) The question of what should be done with the bowel, however, may be 
much more difficult. The constriction groove must be pulled down and 
carefully examined, as it is at this spot that the changes in and damage to 
its wall will be most advanced. The cases met with clinically may be divided 
into the three main groups of those in which the bowel is obviously viable,those 
in which it is obviously gangrenous and, the commonest group, those in 
which its condition is doubtful. It will be seen, therefore, that a most 
important decision has to be made as to whether the bowel is fit to return 
within the abdomen, or whether it must be removed. 

(a) The bowel may be regarded as certainly viable and as fit to be returned 
within the abdomen if it retains its tone and feels firm and elastic and not 
soft and pulpy like wet blotting paper,if its peritoneal coat retains its shininess, 
if its colour is red or not too dark a purple, if on pinching it or flicking it a 
wave of peristalsis can be started, and if, after the constriction has been 
relieved, and the bowel has been wrapped for a minute or two in cloths which 
have been wrung out of warm saline, it changes its colour and becomes 
a lighterred. Attention should also be paid to the condition of the mesentery : 
if this is unaffected and not swollen and engorged with blood, while its vessels 
are not thrombosed, this is a very favourable sign. 

(b) In cases which are obviously gangrenous some parts of the bowel, 
either a whole loop, the constriction groove, or one or more patches on the 
bowel wall, are grey, yellowish or green and stinking. On opening the sac 
there is a fishy smell, while the bowel is toneless and feels flabby, like wet 
blotting paper, being devoid of peristalsis or elasticity ; the peritoneal coat 
has lost its shininess, there is no change in colour after immersion in hot saline 
for a minute or two, and the mesentery usually will be found to be thickened, 
infiltrated, engorged with blood, red or purple in colour, and with its vessel 
thrombosed. 

(c) The doubtful cases, which are by no means uncommon, must be 
decided by a consideration of the points already mentioned. Black may 
be considered the most doubtful colour, while loss of peritoneal] shininess, 
though suggestive of gangrene, is by no means conclusive. Loss of tone, 
elasticity and peristaltic wave and absence of change of colour when the 
bowel is wrapped in pads soaked in warm saline for a few minutes and the 
anesthetist is asked to give a high concentration of oxygen (a procedure which 
should always be undertaken) are the points most suggestive of nonviability. 

The procedure next to be adopted depends upon the condition of the bowel 

If it is clearly vieble it should be returned within the abdomen after careful 
irrigation and cleansing. This sometimes will be difficult to do owing to it 
being stiff and swollen from effusion into its walls. It may be squeezed gently 
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with damp pads to reduce its oedematous condition, and usually then can be 
coaxed back into the abdominal cavity. It must be remembered that its 
infiltration and congestion render it unduly friable, and all manipulations 
therefore must be as gentle as possible. A decision usually can be made about 
the doubtful cases if the bowel is carefully examined and watched for a few 
minutes. If it is of doubtful viability it should be returned just within the 
abdomen and allowed to remain there with a large drainage tube reaching 
down to it, so that should gangrene, perforation or ulceration occur, the 
general peritoneal cavity will become shut off by adhesions, and a track is left 
for the escape of intestinal contents or pus. There is no need to fix the 
bowel in position at this spot, as owing to its infiltration and paralysis it is 
not likely to move away from it. 

In cases where the bowel is gangrenous this process usually affects the whole 
loop or one or two inches of the bowel wall. More rarely, however, thére may 
be only one or two small patches of gangrene, or just a narrow ring of gan- 
grenous tissue at the bottom of the constriction groove. In a few cases it 
may be possible to invaginate these small gangrenous areas with a row of 
Lembert sutures, but it is not often that this can be considered a wise pro- 
cedure, for it must be remembered that the bowel around is soft, infiltrated, 
and certainly of doubtful viability. It, however, sometimes does happen 
that cases will be seen where, although most of the bowel in the sac is in good 
condition, a small strip at the bottom of the constriction ring is going gan- 
grenous, and this well may be invaginated and the bowel returned to the 
abdomen. 

In most cases, however, where the bowel is gangrenous, it will be necessary 
to remove it. Some surgeons advise that the bowel should be opened and 
drained with a Paul’s tube for a few days and that the resection of the 
gangrenous portion with the union of its ends should be performed at a later 
date (see below). We do not agree with this, however, and in the case of a 
strangulated hernia where the small bowel is gangrenous prefer to do an 
immediate resection and reunion unless the patient is desperately ill. IRfa 
resection is necessary some modification in the incision will be required, as 
otherwise it will not be possible to drag down as much bowel as is required, 
nor would it be easy to reduce the anastomosis through the hernial opening 
after it has been performed. Inthe case of an umbilical or inguinal hernia, 
all this can be done quite easily by enlarging the original incision, but in the 
case of a femoral hernia it is better to open the abdomen by a separate 
incision in order to perform the resection rather than to enlarge the original 
incision upwards, as this would entail dividing Poupart’s ligament. 

A formal resection of the intestine is then performed, the resection being 
carried some little distance up above the apparent limit of the gangrenous 
bowel, in order to ensure that the sutures are passed through healthy bowel 
with a good blood supply, and also to remove some portion of the infiltrated 
and distended bowel wall above the constriction. There is no need to remove 
a deep ‘“‘V” of the mesentery. The resection having been performed, it is 
wise to allow the upper portion of the bowel to empty itself into a dish for a 
minute or so, and an anastomosis is then performed by either the end-to-end 
or side-to-side methods described on pp. 701, 702. 

A few cases will be seen where the condition of the patient is so desperate 
that he would not stand the shock of a resection and anastomosis, however 
quickly done, and then it may be necessary to divide the constriction, drag 


down the damaged bowel, and either open it and leave it in situ so that its 
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contents may drain away, or else cut it away and tie Paul’s tubes into both 
openedends. After the bowel has been allowed to drain in this way for some 
days, if the patient survives, which is unlikely, an anastomosis of the divided 
ends will have to be performed. Among other things, this method is open 
to the great objection that the profuse discharge of small intestinal contents 
will digest the surrounding skin rapidly and quickly lead to starvation of the 
patient. 

In the case of all these operations, except the last, the procedure will be 
completed by closing the neck of the sac and performing a radical cure as 
indicated on pp. 590, 600, 604. It must be admitted, however, that radical 
cures performed at the end of operations on hernisw which are strangulated 
are not as a rule satisfactory, owing to the stretching and infiltration of the 
tissues and the damage which has been done in mellevIng the constriction, 
so that’ recurrence is very likely. 

After-treatment. The after-treatment of such a case will depend naturally 
upon whether bowel has been removed or not and, as in all cases of intestinal 
obstruction, it is of the greatest importance. The treatment of cases of obstruc- 
tion after operation will be discussed in general in Chapter XVI., but stress 
should be laid upon the fact that both collapse and toxemia probably 
will require treatment. The treatment of the former is described in Vol. I., 
Ch. IV., while the latter ts best relieved by providing the patient with plenty of 
fluids. For the first twenty-four hours these are best given by the rectum, 
while small quantities also may be given by the mouth, and, in addition to 
this, the patient’s bowels should be encouraged to act as soon as possible. This 
is best accomplished by injections of pituitary, and turpentine, or soap and 
water enemata given about thirty-six or forty-eight hours after the operation. 
Opiates should be avoided if possible, but if the pain is great morphia or 
heroin may be used. 

Complications and Sequelae. The complications following this operation 
are, in general, those which may follow any other abdominal operation ; 
thus excessive vomiting, retention of urine, chest complications, infection of 
the wound (especially the last), will be seen and are treated as in Ch. V., 
Vol. I. 

(1) In some cases it will be found that the symptoms of obstruction, as 
shown by persistent vomiting becoming feculent, distension, pain, rising 
pulse rate and general toxeemia, persist after the operation. In most cases 
this is due to a paralytic condition of the small bowel, the muscle wall becoming 
paralysed and distended and unable to transmit its contents. This is a 
grave condition, and every effort must be made to get the bowel to act by 
means of injections of pituitary or eserine, by enemata, or if the vomiting is 
not too severe by the administration of calomel followed by a saline draught ; 
washing out the stomach or continuous suction through a nasal catheter 
passed into the stomach or duodenum, will also be of assistance, while in 
all such cases saline with 5 per cent. glucose should be given by intra- 
venous drip. Administration of antigas-gangrene serum has proved very 
valuable in some of these cases, as the toxemia and intestinal paralysis are 
often due to the toxins of B. welchii, as also does the treatment by bile 
described on p. 538. If the condition is due simply to paralysis of the bowel, 
this treatment may succeed, but if there is an actual obstruction from 
adhesions, kinking, or from the onset of gangrene following the operation, 
it cannot do so; all these causes of true obstruction after operation are, 
however, tare. If relief is not maintained by the above measures, the question 
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of whether the abdomen whould be opened again in an effort to obtain benefit 
is & grave one. Many surgeons strongly advocate opening the abdomen 
again on the first sign of paralysis of the bowel and forming an enterostomy 
to drain its contents. We personally are opposed to this unless there is definite 
evidence, as shown by pain, visible peristalsis and increased peristaltic sounds 
on auscultation, that an organic obstruction and not a paralytic ileus is 
present. Should it become necessary to open the abdomen a second time, 
the patient’s condition probably will be exceedingly bad, and in most cases 
all that it is possible to do will be an enterostomy; this should be done as 
high up as possible. 

(2) Another complication arising soon after the operation consists in 
general perttontiis from perforation of the damaged bowel, or even occurring 
as a result of infection of the bowel wall without actual perforation. This is 
a desperate condition, demanding opening of the abdomen and suture or 
removal of the damaged coil. 

(3) A condition of acute enteritis is sometimes seen to occur, presumably 
affecting the part of the bowel damaged in the hernia and that just above. 
This gives rise to diarrhea, pain, rise of temperature and vomiting, with the 
passage of mucus and even blood in the stools. The condition usually sets 
itself right in a few days, and is assisted by reducing the diet to a minimum 
and giving small doses of opiates. 

(4) Apart from suppuration in the wound, which is common from the 
infected fluid in the sac, the onset of a localised peritonitis with the 
formation of an intraperitoneal abscess is sometimes seen, as the result of an 
infection passing through the bowel wall. Such an abscess must be opened 
as soon as possible, and will be found to contain brown, stinking pus. When 
this occurs it sometimes will be found that, after the abscess has been opened, 
a fecal fistula will form, and recognisable intestinal contents escape, though 
the brown, stinking pus must not be mistaken for this. Such a fecal fistula 
is due to the bowel wall giving way, probably at the site of constriction, or 
possibly from the pressure of a drainage tube, and, though the condition is 
primarily within the peritoneum, the danger of peritonitis is avoided by the 
previous formation of adhesions. The appearance, signs and symptoms of 
such a fecal fistula are those of a fecal fistula anywhere else, as described on 
p. 675. The majority of such fistule following hernise close spontaneously. 

It must be remembered that an artificial anus, as made by the surgeon in 
the course of an operation, differs from a fecal fistula in that in the former a 
spur or other device is present which prevents any fecal matter passing on 
into the bowel below the opening, and which thus diverts the whole fecal 
stream through the external opening. 

(5) A rare sequela of an operation for strangulated hernia is the formation 
of a fibrous stricture of the bowel, which usually occurs at the site of one or 
both of the constriction grooves, where the intestine was strangulated. 
This is due to the formation of fibrous and scar tissue, produced in the healing 
of the ulceration which has occurred at this spot, so that the condition 1s 
not likely to come on for at least a month, and probably more, after the 
operation. Its signs and symptoms are those of a subacute incomplete 
obstruction coming on gradually and giving rise to borborygmi and colicky 
pains with visible peristaltic coils. A full description of this condition, with 
its treatment, will be found on p. 667. 

Having described the complications to which any hernia is liable, we will 


now proceed to discuss the different anatomical varieties of hernia. The 
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following description applies almost entirely to uncomplicated, reducible 
herniss, except where otherwise stated. 


INGUINAL HERNIA 


An inguinal hernia is the term given to a hernial protrusion which occurs 
in the neighbourhood of and close to the inguinal canal, the hernia in most 
cases actually passing down the inguinal canal, and leaving that canal through 
the external inguinal ring. There are two main varieties of inguinal hernia, 
the oblique or indirect, and the direct inguinal hernia. 

(A) Oblique or Indirect Inguinal Hernia. This leaves the abdomen through 
tke internal inguinal ring, above and to the outer side of the deep epigastric 
artery, and passes down inside the inguinal canal to leave it at the external 
inguinal ring, whence, if it increases still further, it enters the scrotum. 
If the hernia descends into the scrotum (or the labium in the female), it is 
termed scrotal, labial or complete, while if it only reaches as far as the external 
inguinal ring it is known as a bubonocele or incomplete hernia. Inguinal 
hernize are by far the commonest form seen. 


Surgical Anatomy. The inguinal canal, reaching as it does from the internal 
to the external abdominal ring, is about 14 inches long and slopes downwards, for- 
wards and inwards. Its anterior wall is formed by the aponeurosis of the external 
oblique, in which the opening known as the external ring lies, the pillars of this 
opening being strengthened and reinforced by the intercolumnar fibres ; the upper 
part of the anterior wall of the canal is reinforced by the fibres of the internal oblique 
arising from Poupart’s ligament. The posterior wall of the canal is formed through- 
out by the transversalis fascia and for its inner half also by the fibres of the con- 
joined tendon just before they blend with the sheath of the rectus. The roof is formed 
by the fibres of the internal oblique and transversalis muscles arching over the canal, 
and the floor by the upper surface of Poupart’s ligament, and to a certain extent also 
by Gimbernat’s ligament. The deep epigastric artery lies immediately below, and 
to the inner side of the internal abdominal ring. Immediately below the upper and 
outer end of the inguinal canal, and separated from it only by Poupart’s ligament, 
lie the external iliac artery and vein. It will be seen that when the abdominal 
muscles contract, and strain is put upon the inguinal canal, the arched fibres of the 
internal oblique straighten out and descend so as to obliterate the inguinal canal and 
fortify its posterior wall. 

The inguinal canal contains the spermatic cord and the round ligament in the 
two sexes respectively, together with the ilio-inguinal nerve and the genital branch 
of the genitocrural nerve. As an oblique inguinal hernia passes down the canal it 
pushes before it a series of layers of tissue which represent the different layers of 
the abdominal wall; these are known as the coverings of the hernial sac, and in a 
fully-developed hernia are more or less completely fused together and unidentifiable. 
Thus the coverings of an oblique inguinal hernia from without inwards, which the 
surgeon will have to divide in exposing and cleaning the sac, are as follows: Skin, 
superficial and deep fascia, the intercolumnar or external spermatic fascia, which 
represents the transverse fibres of the external oblique reinforcing the external 
ring, the cremasteric fascia and muscle, which is a direct continuation of the internal 
oblique, the infundibuliform or internal spermatic fascia, which is a prolongation of 
the fascia transversalis ; and, finally, the extraperitoneal fatty and areolar tissue. 
The cremasteric layer is the only one of these which almost always can be recognised. 

It will be seen, therefore, that in the oblique inguinal hernia the neck of the sac 
is always to the outer side of and close to the deep epigastric artery, while the struc- 
tures of the spermatic cord are usually attached to and spread over the sac. 

A direct inguinal hernia does not enter the inguinal canal by the internal abdo- 
minal ring ; it leaves the abdomen to the inner side of the deep epigastric artery and 
passes out through the external ring (see p. 584). Two varieties are described, 
according to whether the hernia passes out (a) to the outer side of the obliterated 
hypogastric artery, i.e., through the floor of Hesselbach’s triangle, or (b) to the 
inner side of this artery and then through the floor of Hesselbach’s triangle and 
through the conjoined tendon, 
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Several different anatomical types of oblique inguinal hernia are recognised. 
(1) Congenital Inguinal Hernia. The testicle during its descent into the 
scrotum drags down with it an outgrowth or diverticulum of the peritoneum, 
which more or less surrounds the developing testicle with a double bag or 
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Fira. 196 (a) Ordinary acquired inguinal herma. (B) Congenital inguinal hernia. 


sac in the same way in which the pleura does the lung, or the peritoneum 
does the abdominal viscera. This diverticulum is known as the processus 
vaginalis, and normally its upper portion should become obliterated at or 
before birth, only a fibrous cord remaining to mark its site, while the lower 
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portion of the processus persists and gives rise to the tunica vaginalis. It 
is only in man that this closure of the processus vaginalis occurs, even in the 
monkey it always remains patent. It not infrequently happens that this 
obliteration of the processus vaginalis does not occur at all, so that a peritoneal 
lined tube is present leading directly from the peritoneal cavity to the tunica 
vaginalis and forming a preformed sac, into which abdominal contents may 
at any time descend, when they will pass right down into the scrotum, and 
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come to lie in contact with and round the testicle. This is known as a 
congenital hernia. This does not mean that the hernia is necessarily present 
at birth, or even in infancy, and in many instances the hernia does not appear 
until adult life. It is much more common on the right side than the left, 
as the right testicle descends later, and, as a rule, when it first appears it 
immediately passes right down to the bottom of the scrotum and becomes 
complete. Its first appearance is not infrequently accompanied by strangula- 
tion, while one or more fibrous constrictions in the sac at different levels, 
which probably represent attempts at closure and obliteration of the processus, 
are usually to be seen, and these will render the strangulation unusually 
tight and the hernia unusually difficult to reduce. The sac of a congenital 
hernia is usually particularly thin and the structures of the spermatic cord 
firmly adherent to it. 

It sometimes happens that the upper part of the processus vaginalis 
remains patent, but that the structure becomes closed for a short distance 
just above the testicle, and so shut off from the tunica vaginalis. The hernia 
may then descend into this upper unobliterated portion, and will resemble 
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Fig. 198. (4) Hernia into the funicular process. (B) One type of infantile hernia, 


an acquired hernia closely, except that it becomes complete at once, has a 
very thin sac, often with fibrous annular constrictions in it and to which the 
structures of the cord are particularly adherent, while the lower end of the 
sac passes into a fibrous band which reaches down to the tunica vaginalis 
(sometimes known as the fibrous band of Cloquet). In this hernia the con- 
tents are not in contact with the testicle, and the condition is known as a 
hernia into the vaginal or funicular process. These two varieties of congenital 
hernia are sometimes known as the complete vaginal congenital hernia and 
the incomplete funicular congenital hernia respectively. 

In the female it is probable that all inguinal hernie are congenital; there 
is an elongated process of the peritoneum similar to that which occurs in the 
male and known as the canal of Nuck, which accompanies the round ligament 
and should normally be obliterated before birth. In some cases this remains 
patent, and then a hernia may descend into it at any time. 

(2) Infantile Hernia (E'ncysted Hernia). This is a rare type of hernia, which 
can be recognised only at operation. It is thought to be due to the funicular 
process becoming shut off from the abdominal cavity at the top only, in the 
neighbourhood of the internal ring, while it remains patent below and com- 
municates with the tunica vaginalis, which thus appears to extend right up 
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into the inguinal canal. A hernia then forms with a separate sac, and this sac 
may pass down behind or in front of the elongated tunica vaginalis, or may 
invaginate it. The accompanying diagrams will make this clear. The condi- 
tion in which the sac passes behind the tunica vaginalis is the least uncommon. 
It should be noted that the condition is usually seen in adults, so that the term 
“infantile ” does not refer to the age of the patient, while the condition may 
be accompanied by an undescended testicle. Another theory of the origin 
of this condition is that the hernial sac represents an unobliterated portion 
of the processus vaginalis, and that during the descent of the testicle a portion 
of the peritoneal process gets caught up and fixed at some point in the inguinal 
canal, this forming the apparent upward elongation of the tunica vaginalis. 
In operating upon one of these hernis the surgeon, on opening what 
appears to be the sac, finds himself in a peritoneal lined tube, which passes 
downwards to the testicle and upwards for some distance, but does not 
communicate with the abdomen, and at the back of it what appears to be an 
enlarged spermatic cord can be seen. In order to find the true sac he will 





Fie. 199. The two other types of infantile hernia. 


have to proceed further and cut through either one or two more layers of 
peritoneum, according to whether the type of hernia illustrated in Fig. 198 
or 199 is present. The apparently enlarged spermatic cord is due to the fact 
that it contains the real sac. 

(3) Acquired Inguinal Hernia. As has been discussed already on p. 566, it 
is doubtful whether any oblique inguinal hernia is ever acquired. If so it 
would be due to the gradual pushing out of the sac of peritoneum down the 
inguinal canal without any preformed space being present. 

(4) Hernia with an Undescended Testis. This is an exceedingly commo 
combination in children, in fact it may be said that any case of undescended 
testicle has also a potential hernial sac. Commonly the testicle will be found 
somewhere within the inguinal canal, but it may be retained within the 
abdomen (see p. 935). The hernia is naturally of the congenital variety and 
resembles this in all its features, though the presence of the undescended 
testicle will render both diagnosis and operative treatment more difficult. 

The various forms of interstitial hernia sometimes occur in connection with 
malposition or imperfect descent of the testes (see p. 587). 

(5) Cases of inguinal hernia are sometimes seen which appear on the right 
side some months after an operation for appendicitis ; these are doubtless 
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due to weakness or wasting of the muscles in the inguinal region, as a result 
either of actual damage to the muscle tissues or more probably of damage to 
or involvement in scar tissue of the nerves which supply them, especially 
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winal hernize, showing that they do not enter the scrotum. 


the iliohypogastric nerve and other branches of the twelfth dorsal and first 
lumbar nerves. 

(B) Direct Inguinal Hernia. In this hernia the contents, although they 
ultimately pass out through the external abdominal ring, do not pass the whole 
way down the inguinal canal, nor do they leave the abdomen through the 
internal ring. These contents bulge out to the inner side of the deep epigastric 
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artery, which is therefore wrapped round the outer side of the neck of the sac. 
They force their way through the lower part of the conjoined tendon, thus 
entering the lower part of the inguinal canal and-passing out through the 
external ring, traversing the space known as Hesselbach’s triangle, this being 
bounded by the outer border of the rectus (the semilunar line), the deep 
epigastric artery and Poupart’s ligament. Across this space there runs the 
obliterated hypogastric artery ; if the hernia bulges out above this vessel it is 
known as an external direct hernia, while if it passes below and inside this vessel 
it is an internal direct hernia. It will be seen, therefore, that the deep 
epigastric artery lies outside a direct and inside an indirect or oblique inguinal 
hernia. 

The coverings of a direct inguinal hernia are much the same as those of an 
indirect one, except that the cremasteric covering is very much less marked 
and there is no layer representing the internal spermatic fascia ; in place of 
this covering there is a layer of tissue which represents the stretched and 
expanded conjoined tendon. The 
spermatic cord usually lies to the 
outer side of the hernia and is not 
spread out over it in the same 
way aS over an indirect hernia 
(Fig. 201). 

These herniw are never con- 
genital, are usually small bulges, 
and never pass down into the 
scrotum, they do not occur in 
young people, but are usually seen 
in males of over forty, more 
commonly on the right side; they 
are, however, frequently bilateral. 
It usually can be noticed that the 
hernia on reduction passes directly 
backwards, while the opening in 
the abdomen appears to be large 
and round, so that the protrusion 
takes the form rather of a diffuse 
bulge than a tubular projection. 
These herni rarely strangulatefor Fic. 202. Large left, inguinal hernia and 
this reason, and if they do so the sma ter Mig ne aneuinee pene 
strangulation is not as a rule very tight. It must not be forgotten that after 
an indirect or oblique inguinal hernia has been present for many years, as 
the sac swells and enlarges the internal ring tends to pass downwards and 
inwards, so that it may come to lie behind the external ring, and thus the 
hernia will come to resemble a direct hernia, as it now bulges more or less 
directly outwards, but such a hernia is usually scrotal. 

As direct inguinal hernis have no real connection with the inguinal canal, they 
are by some authorities described as ‘‘ herniw through the linea semilunaris.” 

Clinical Signs and Symptoms of an Inguinal Hernia. In the early stages 
such a hernia appears as a small bulge in the neighbourhood of the internal 
ring, probably only noticeable when the patient stands up or coughs, and 
until the hernia becomes quite large the pubic spine can be felt to be below 
and outside the swelling. This is an important point in distinguishing it 
from a femoral hernia. When small the hernia and its impulse will be 
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detected best and the size of the rings ascertained by invaginating the scrotum 
with the finger, which may be passed gently up into the inguinal canal 
behind the cord. The swelling is bigger when the patient is standing up and 
tends to disappear or get smaller when he lies down. All the characteristic 
signs and symptoms of a hernia in general will be present (see p. 567). As 
it increases in size and passes down towards the scrotum, the swelling tends 
to become pyriform, and usually lies in front of and above the testicle, 
with the structures of the cord spread out behind it; the swelling will be 
accompanied by a fulness along the course of the inguinal canal. When the 
hernia becomes fairly large and presents in the form of a scrotal swelling, 
it may be distinguished from a hydrocele or any form of testicular swelling 
by grasping the upper part of the scrotum with the fingers behind and the 
thumb in front. If the fingers and thumb can then be made to meet above 
the swelling with nothing between them but the skin and spermatic cord, 
it is perfectly certain 
that the swelling does 
not descend from the 
abdomen and is not an 
inguinal hernia (p. 957). 

The condition is com- 
monest on the right side, 
but many cases are 
bilateral and the con- 
dition is most commonly 
seen in the male, the 
oblique variety being 
commonest in young 
people and infants. In 
the female, especially in 
young girls, it 1s not un- 
common (see p. 566), 

: en and there it accompanies 
Fic. 203. Iliac abscess bulging above Poupart’s the round ligament and 
ligament. ; 
descends into the 
labium, where it may resemble a hydrocele of the canal of Nuck ora labial 
cyst or abscess. 

It may be difficult to be certain whether a small hernia is direct or indirect ; 
in a few cases it is possible, by invaginating the scrotum, to feel on which side 
the deep epigastric artery lies, and this will settle the question. 

It should be remembered that a hernia is opaque on transillumination, but 
this is not a reliable test, as small hernis in young children may be translucent. 

Differential Diagnosis. This is important, as there are many conditions 
which resemble an inguinal hernia. 

(a) When the hernia is incomplete and lying in the inguinal canal or the 
neighbourhood of the external ring, it may resemble a femoral hernia ; from 
this it can be distinguished by the fact that an inguinal hernia tends to pass 
downwards and inwards towards the scrotum, lies higher up, and the swelling 
is above Poupart’s ligament and above and internal to the pubic spine. 

Enlarged glands are not likely to be sufficiently high up to resemble an 
inguinal hernia ; they have no true expansile impulse on coughing, but are 
merely pushed or jerked forwards, nor have they the characteristic pyriform 
shape to which the neck of a hernia gives rise, nor do they emerge from the 
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inguinal canal. Glandular swellings have usually. characteristic shape and 
appearance (see Vol. I., Ch. XI.). 

An undescended testicle should be recognised by its shape, its characteristic 
sensation on pressure, and the fact that one side of the scrotum will be empty, 
while there is no impulse on coughing, unless a hernia coexists, which is a 
very common occurrence. 

An encysted hydrocele of the cord in the canal is smooth, globular and 
tense, has no impulse on coughing, is freely movable, but irreducible, and 
becomes fixed when traction is made upon the testicle, while usually the 
finger and thumb can be made to meet above it. 

It must be remembered that abscesses coming from within the abdomen 
are reducible (but without a gurgle), have a true expansile impulse on 
coughing, and may occasionally protrude through the external ring. They 
are, however, fluctuant, have no definite firm outline, while usually a cause 
for the presence of the abscess can be elicited. A congenital hydrocele gives 
rise to very similar signs (see p. 951). 

Difficulty will arise occasionally in connection with tumours of fat or fibrous 
tissue arising within the inguinal canal and projecting downwards. There 
is, however, no true impulse on coughing, and the fingers usually can be made 
to meet above them. They are sometimes found to contain a hernial sac 
inside them. 

(b) When the swelling has entered the scrotum it may bear a superficial 
resemblance to a hydrocele, varicocele, or a swelling of the testis or epididymis. 
Apart, however, from the characteristic signs and symptoms of these latter 
conditions, the test described above, in which the fingers and thumb are made 
to meet if possible at the upper part of the scrotum, will determine at once 
whether the swelling arises within the scrotum and ascends towards the 
inguinal canal or descends from the 
abdomen and inguinal canal into the 
scrotum (Chapter XXI, p. 957). 

It must not be forgotten that an 
inguinal hernia frequently coexists on 
either one or both sides with other 
scrotal swellings, such as a hydrocele 
or varicocele. 

Interstitial Inguinal Hernia. This is 
a rare form of hernia, where a sac is 
found lying in between one or other 
of the layers of the abdominal wall, it is 
a frequent complication of a malplaced 
testis. There are at times two or more 
sacs which open into the abdomen by 
a common neck or opening, and one 
of which may occupy the usual pos)- 
tion of an inguinal hernia and may 
actually descend into the scrotum. 
The interstitial sac or portion of 
the sac may be found in one of three 
situations :— Fra. 204. Interstitial inguimal hernia. 

(1) In front of the peritoneum and 
behind the transversalis fascia: this is known as the intrapartetal or 
properitoneal hernia. Should a normal inguinal sac coexist, the condition 
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is sometimes known as a hernta en bis sac. The interstitial portion of the 
sac may lie between the symphysis pubis and the bladder, may pass backwards 
towards the iliac fossa or sometimes passes upwards and outwards towards 
the anterior superior iliac spine. The importance of this rare form of hernia 
is due to two facts: (a) that it may produce no external, palpable or visible 
swelling, and in that case it may become strangulated without its existence 
being recognised ; and (b) should the inguinal portion of the sac become 
strangulated, and taxis be employed, a false reduction may occur, and yet the 
symptoms of strangulation continue, owing to the bowel having been really 
pushed backwards into the interstitial portion of the sac, the strangulation 
at the neck remaining unrelieved (see p. 574). 

(2) The interstitial portion of the sac may lie between the internal and 
external oblique muscles: this is the least uncommon form, and is known as 
the enterparietal hernia. The sac tends to pass upwards and outwards along 
Poupart’s ligament and, when occupied, gives rise to an easily visible and 
palpable swelling in this situation. 

(3) Occasionally the interstitial sac lies between the external oblique 
muscle and the skin, passing outwards through the external ring and then 
upwards parallel to Poupart’s ligament. This is known ag the eztraparietal 
hernia. A visible swelling occurs which may resemble a femoral hernia. 

All these unusual forms of inguinal hernia are often accompanied by a 
malposition or incomplete descent of the testicle, which often is found to lie 
in close proximity to the situation of the interstitial sac (see also p. 935). 
The causes of the condition therefore may be regarded as the same as the 
causes of malposition of the testicles (see p. 935). 

Inguinal Hernia in Children. This condition is common in children, 
especially in boys, in whom it is usually of the congenital type. It is more 
common on the right side, frequently bilateral, and often associated with an 
undescended testicle. Such conditions as worms, phimosis, whooping cough, 
diarrhoea and flatulence undoubtedly increase the tendency for the bowel to 
pass down into the preformed sac. Irreducibility and strangulation do not 
occur often, but it is not unusual for the condition to be accompanied by a 
congenital hydrocele or encysted hydrocele of the cord. 

In female children the ovary or Fallopian tube is often present in the sac. 

Treatment. The treatment of an inguinal hernia consists either in a radical 
operation for its cure, or in relief by means of a truss; these methods 
must be supplemented by measures directed to the relief of any predisposing 
conditions such as chronic cough, stricture, phimosis, enlarged prostate, 
constipation, etc. There is no doubt that in nearly all cases operation is 
the more satisfactory treatment, though there is a recurrence rate of 3 per 
cent. to 5 per cent. in healthy persons, and one considerably higher in elderly 
and obese patients (20 per cent. to 30 per cent.). 

(A) Operative Treatment. 

1. In Adults. The radical cure of hernia by operation is undoubtedly the 
method of choice, and its results are excellent if the cases are carefully selected 
and the operation properly performed. The mortality is negligible. In 
children and young adults it is undoubtedly the best treatment, as they will 
be relieved of the expense, necessity, and discomfort of continually wearing a 
truss and from the possibility of strangulation. It is practically essential that 
it should be performed in adolescents who are entering any of the public 
services, who are going abroad, or who wish to indulge in athletic pursuits or 
lead a strenuous life. In older persons, however, the operation can be 
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regarded more or less as a luxury operation, although it is one which gives 
considerable relief in not having to wear a truss, and if successful does away 
with the chances of strangulation. Considerable judgment is therefore 
required in the selection of the older cases, and in many instances the choice 
more or less can be left to the patient. It must be remembered that the older 
the patient is the less is the chance of a permanent success, and though all 
factors must be taken into account, such as the patient’s age, work, constitu- 
tion, position, mentality, etc., there are not many patients over sixty on 
whom the operation should be done. Thus in middle-aged people, who do not 
lead strenuous lives, whose hernia is reducible and completely controlled by a 
truss, an operation is not a necessity, though they may well prefer to have it 
done in order to get rid of the truss. On the other hand, strong, muscular people 
who wish to lead strenuous lives will be rendered much more comfortable if a 
radical cure is performed, while in the case of the manual worker and the 
hospital type of patient a radical cure is all the more desirable, as he cannot 
attend properly to the supply of a suitable truss and may not be able to do 
his work in it. 

There are, however, certain very strong contra-indications to operation :— 

(a) Constitutional] disease, such as phthisis, diabetes, chronic nephritis, 
tabes, etc. 

(6) The presence of chronic cough, persistent straining on micturition or 
defecation, and predisposing conditions of this kind. 

(c) In enormously large irreducible hernia, where it is unlikely that the 
abdomen will be able to contain the contents ; for here the operation will be 
difficult, perhaps impossible, and the increase of abdominal pressure should 
the contents be reduced will lead almost certainly to rapid recurrence. 

(d) In the case of direct hernie, or patients in whom the whole of the 
abdominal musculature is weak and bulging, more especially if marked 
visceroptosis is present. 

On the other hand, there are certain features which render the demand for 
operation greater, and they are the presence of pain and symptoms from the 
hernia, the presence of a hernia which is irreducible, the recurrence of mild 
attacks of semi-strangulation, the coincidence of an undescended testis or 
hydrocele, and a hernia which a truss will not control. 

The most favourable type of hernia for operation is a long, narrow congenital 
oblique hernia in a young adult. 

In the operation for a radical cure of an inguinal hernia there is one general 
principle which should underlie all methods, and that is that the sac, right 
up to and including its neck, must be completely obliterated and removed. This 
entails ligaturing the neck of the sac as high up as possible. The second 
principle, about which there is less unanimity, is that the weak spot afforded 
by the inguinal canal must be strengthened and closed by some method of 
muscle suturing, which still leaves room for the spermatic cord to pass out 
undamaged. Those who believe in the congenital sac as the origin of all 
hernia hold that this muscle suturing is unnecessary, and there is little 
doubt that in young people with sound musculature, and especially in 
congenital hernia, removal of the sac without muscle sutures 1s sufficient. In 
older patients, however, it is undoubtedly wise, in addition to removing the 
sac, to try to reinforce the muscular wall in one of the ways to be described. 
Very many different operations have been devised for an inguinal hernia, 
but we shall describe only a few of those most commonly in use. 

In the case of a double hernia it is found that the likelihood of a recurrence 
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is considerably less if the two sides are not operated upon on the same 
occasion. 


Bassini’s and Foster’s Operations. These two operations are exactly identical, 
with the exception of one small step, and are undoubtedly the two most commonly 
performed. The necessary preparations having been completed, a 4-inch skin 
incision is made parallel to the inner half of Poupart’s ligament and about } inch 
above it, exactly in the line joining the anterior superior spine and the spine of the 
pubes. The skin, superficial and deep fascia are cut through, the superficial external 
pudic artery, and a branch of the superficial circumflex iliac, together with several 
large veins, being cut and tied. The aponeurosis of the external oblique is then 
identified and cleaned, and the external ring in it exposed. The external oblique is 
then incised through the length of the incision; if wished, this incision may be 
carried right down into the external ring ; if preferred, it may terminate short of 
the ring. The two edges of the aponeurosis are then separated from the tissues 
underneath, so that Poupart’s ligament below and the fibres of the internal oblique 
and the conjoined tendon above are clearly displayed. The spermatio cord will then 
be seen, and the sac, which lies in the middle of it, must be identified by teasing apart 
the structures and coverings of the cord; the sac will be identified by its white, 
shining appearance, and often by noting its rounded border near its fundus. This 
may be very easy or very difficult to do, according to whether the sac is thick or 
thin, adherent or free. Stress should be laid on the fact that it is much better to do 
this procedure by clean dissection with a knife, and not by tearing or stripping the 
tissues with the fingers or gauze. (This is a rule applicable to the whole of operative 
surgery.) Once the sac is identified it must be cleaned of its coverings right up to 
its neck, and this is usually rendered easier if the sac is deliberately opened and a 
finger passed inside it, while great care must be taken not to damage the vas or the 
spermatic artery and veins. At some stage during the cleaning of the sac it is 
essential to open it and pass a finger up into the abdomen, in order to be certain 
that there are no structures within it before it is tied and cut away. Likewise the 
finger should be passed down in the sac to see how far it goes and whether it passes 
right down to the testis (congenital hernia). Should any contents be present, if the 
hernia is reducible, they must be reduced within the abdomen. If it is irreducible, 
adhesions must be set free, and the bowel, if adherent, carefully separated and 
reduced. Omentum in a hernial sac, whether adherent or not, may be removed 
by being tied in separate small bunches and then cut below the ligatures. Bleeding 
from the cut omentum after reduction into the abdomen is by no means uncommon, 
and may be very serious. 

The sac is then cleaned right up to its neck, and while doing this it must be remem- 
bered that if the sac is dragged upon unduly, the bladder will be drawn into the 
wound and may be damaged. The neck of the sac is then transfixed with a silk 
ligature and tied and the lower part of the sac cut away about 4 inch below the 
ligature. When the ligature is cut the ligatured portion should retract upwards 
out of sight. 

Many surgeons rest content with this and make no attempt to approximate the 
deeper structures, and we advocate this reinforcement being done only when the 
muscles are weak or atrophied. It is never necessary in children. 

Otherwise the inguinal canal is reinforced by stitching the conjoined tendon to 
Poupart’s ligament with three or four interrupted catgut sutures, and at this point 
the two operations differ, for in Bassini’s operation the spermatic cord is held up 
and the two layers are sutured behind the cord, whereas in Foster’s operation the 
spermatic cord is allowed to drop back and is depressed, while the two layers are 
sutured over the cord. In our opinion, Foster's operation has a distinct advantage, 
as the cord is replaced in its natural position, and is less likely to be strangulated or 
unduly constricted if the suturing is rather tight. In order to pass these stitches 
through the deeper parts of Poupart’s ligament the lower margin of the incision in 
the external oblique must be held up, when the ligament will be seen, and in passing 
these stitches it must be carefully remembered that the iliac vessels lie immediately 
underneath, and the vein especially is easily damaged. The external oblique 
aponeurosis is then sutured together, the external ring being reduced in size by the 
sutures so that the passage of the spermatic cord is just permitted, and the skin is 
sutured in the ordinary way. 

In the female the operation is much easier—there is no spermatic cord, the round 
ligament can be ignored, and the external ring and canal completely closed. 
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Subperitoneal lipomata are fairly frequently found in connection with the sacs of 

inguinal hernis, and unless these are carefully removed recurrence is likely. 

here are other operations, such as Banks’, Kocher’s, and Macewen’s, in which 
the sac is either displaced, removed, twisted, or inverted, without incising the 
external oblique or exposing the canal. We cannot countenance any such operation, 
as we believe that a thorough exposure of the canal and of the neck of the sac is 
essential. 

Minor alterations in the above operations exist ; some surgeons make a practice 
in sewing up the external oblique aponeurosis of overlapping its two edges to the 
extent of }or}inch. This is a sound procedure if the aponeurosis is lax and flabby. 
The Willys-Andrewes operation is of this nature. 

Bloodgood’s Operation. This is a rather similar operation, especially good 
where the abdominal walls are weak and poor, where the rings are large, or in the 
case of a direct or recurrent inguinal hernia. Here the operation is conducted in a 
similar way to Bassini’s, except that instead of stitching the conjoined tendon to 
Poupart’s ligament, the anterior layer of the rectus sheath is exposed, a flap of this 
is cut, turned downwards and outwards, and stitched down to Poupart’s ligament 
across the canal, thus strengthening it and supporting it. Another variation of this 
operation consists in dragging the rectus muscle itself downwards and outwards and 
suturing it to Poupart’s ligament at its inner end. 

Treatment of Direct Hernia. The operative treatment of this condition is much 
less satisfactory, and few cases are really suitable for radical cure. Should it be 
done it will not be possible to tie the neck of the sac and cut it away, as the sac is 
usually a diffuse bulge. The sac must be opened, a portion cut away, and then be 
sewn up as would be the peritoneum in an ordinary laparotomy incision; the 
muscles are then brought together over the peritoneum, in the external variety by 
Foster’s procedure, and in the internal variety by Bloodgood’s method, little atten- 
tion being paid to the spermatic cord. 

In certain cases of direct hernia the use of a filigree of silver wire-netting is advis- 
able ; some surgeons advocate the use of two overlapping filigrees, but one large one 
is usually sufficient. The method of employing it will be described on p. 603. 

Grafts of living tissue are employed in the cure of difficult hernis ; the graft is 
cut from the fascia lata and darned over the hernial aperture, using the strips of fascia 
as sutures, as advocated by Gallie. The graft is cut with a special graft cutter and 
the fascial sutures are inserted by means of special needles. Itis essential for success 
that rigid asepsis be secured and that loose darning be employed, as if sutures 
are drawn tight they cut out and recurrence will follow. 

Injection Treatment to secure obliteration of the sac by means of subcutaneous 
injections of sclerosing fluid around the neck has been advocated. This treatment 
can be carried out by weekly injections, the patient continuing his work but having 
to wear a tight truss day and night for three months, while cases of sloughing of the 
cord and testes, and subsequent recurrence and strangulation are reported. 

A fter-treatment and Complications. After operation the wound should be dressed 
with a sterile dressing with a tight spica bandage to support the groin ; it need not 
be redressed until the eighth day, when the stitches are removed, but care must be 
taken that the dressing is not soiled with urine, etc. The patient should stay in bed 
for a period of from twelve to eighteen days, according to his age and the condition 
of his abdominal wall. Some surgeons get the patients up in six or seven days. 
After this there should be at least three weeks’ convalescence, when light work may 
be commenced, no heavy work, severe exercise, or marked strain to be indulged in 
for two months after the operation in the case of a young adult or six months in old 
people or direct herniz. On no account should a truss be worn after operation unless 
signs of recurrence are appearing. 

The complications of the operation are those of any other abdominal operation. 
Special mention should be made of retention of urine and of the fact that varicocele, 
hydrocele, atrophy of the testis, and epididymitis may follow within a few weeks from 
mild degrees of damage or constriction of the spermatic cord. Hsmatomata follow- 
ing the operation are not uncommon, and are due to imperfect hemostasis: if one 
is forming the scrotum should be suspended on 4 sand-bag. They may become very 
large, but always will absorb in time. On no account should they be opened or 
interfered with. 


2. In Children. In children if after a year’s careful treatment with a truss 
the hernia is still present, and in all cases where the hernia is very large, and 
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uncontrollable by a truss, or where it causes pain or other symptoms, opera- 
tion should be undertaken. This is done on exactly the lines described above, 
and the essential step is the ligature of the neck of the sac with removal of 
its fundus. It is not necessary to perform any suturing operation upon the 
muscles other than suture of the external oblique. The wound is best dressed 
afterwards with a collodion dressing tightly sealed down in order to prevent 
the child interfering with the wound with his fingers and to keep the urine from 
soiling it. 

Should an undescended testicle also be present, this should be dealt with at 
the same time (see p. 935). It must be remembered that in children the sac 
is thin, and often adherent to the spermatic cord, the structures of which are 
very minute and difficult to identify, so that great care must be taken not to 
damage the cord. A child need stay in bed only about six to ten days and 
can return to ordinary life as soon as he seems fit for it. 

Tuberculosis of a hernial sac is sometimes seen in children with a tuberculous 
peritonitis, the sac being thickened and gelatinous and studded with tubercles 
on its inside. The thickening of the sac sometimes may be felt externally. 

Congenital Hernia. There is only one way in which the operative treat- 
ment of this variety differs from that described above. The sac must be 
ligatured below as well as at its neck, the lower closed portion remaining 
to form the tunica vaginalis. Thesacis usually thin and particularly adherent 
to the spermatic cord. 

In infantile hernia the surgeon will be puzzled on opening what he thinks is 
the sac by finding that his finger will not pass up into the abdomen. The 
condition is described on p. 582, and a study of the anatomy will at once 
reveal what has occurred. 

(B) Palliative Treatment. 

1. In Adults. This consists in the wearing of a properly fitting truss, 
which by pressure upon the ring and inguinal canal should prevent the hernia 
descending. The apparatus consists roughly in a stiff, spring belt surrounding 
the lower part of the trunk, kept in 
place by certain straps and with a 
pad which presses upon the hernial 
aperture. The standard type of 
surgical truss is illustrated in Fig. 205, 
though a more recent and alternative 
form, possibly more comfortable for 
the patient, has an elastic band instead 
of the metal spring. In the case of 
scrotal and large hernie the spring 
form is, however, essential. Many 
hybrid and patent forms are also on 
the market, which, in spite of their 
guarantees to cure rupture, are prob- 
ably none of them as good as the 
standard type here illustrated. Slight 
variations in the shape of the pad and 
of the spring, and in the arrangement of the straps, will be necessary in 
different cases. A good and well-fitting truss is light, strong, perfectly 
comfortable, and should control the hernia in all positions and movements 
of the body; above all, it must not press too heavily upon the ring, or it may 
tend to enlarge the ring and increase the hernia ; there should be no pressure 





Fia. 205. Left inguinal truss. 
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on the pubic bone. When properly in position it runs round midway 
between the crest of the ilium and the top of the trochanter, and at the 
back runs across the middle piece of the sacrum. 

To measure for a truss a tape is taken and passed round the body at this level, 
starting at the pubic spine and returning to 
this point: the tape must pass round the 
body midway between the great trochanter 
and the crest of the ilium; the number of 
inches in this length is the measurement of 
the truss. A truss is put on while the patient 
is lying down, before he gets up, and should 
be worn all day long while he is up and about, 
special rubber-covered trusses being available 
for use when bathing. In most cases it can 
be taken off at night unless he has a chronic 
cough. The size of the pad will depend roughly upon the size of the hernia 
and the ring. In some cases the soft part of the pad is prolonged down- 
wards into a tail from which the understrap, which passes between the legs, 
projects ; this is known as a rat-tail truss, and is especially suitable for big 
and scrotal herni#. The shape of the pad also may have to be altered in 
the case of a direct hernia. Some surgeons advise the wearing of a double 
truss even for a single hernia. The double truss certuinly is more comfort- 
able, does not require understraps, and stays in position well. On the whole, 
there is no objection to this procedure provided the pads are big and do not 
press into the abdomen too deeply. It is possible that the continuous 
wearing of a truss in time will produce a cure in an adult hernia, though 
this is far less likely than in the case of a child’s hernia, and it must be 
remembered that if the hernia once slips down, even for a few minutes, all 
the previous good will be undone, as the sac will become stretched and 
reopened again. It should be remembered also that once a truss is started, 
it must usually be worn for the rest of the patient’s life, and a new truss will be 
needed about every two years, no small expense for a hospital patient. 
Trusses cannot be fitted on irreducible herniz, or those which are accom- 
panied by a hydrocele or an undescended testis. 

2. In Children. In children it should be remembered that there is a 
distinct tendency for the hernia to disappear, if predisposing factors, such as 
straining, phimosis, etc., are got rid of, and the hernia can be kept continu- 
ously from coming down into its sac. A small child, however, cannot wear a 
truss of the ordinary type, but a hernia can usually, unless very large, be 
controlled by means of a skein of wool truss, which is fixed round the body 
and up between the legs, and presses upon the inguinal canal through the 
medium of a woollen pad. When the child is bathed or for any reason the 
apparatus is taken off to be changed, the hernia must be supported carefully 
by the fingers of the mother or nurse. If the hernia can be kept continuously 
up for a year or two by this means, there is quite a chance that the sac will 
become obliterated and the rupture disappear. In all cases in children 
where the control is unsatisfactory, and as soon as the child is over a year 
old, the hernia should be operated on. It must be remembered that many 
cases of apparent cure of a hernia in an infant by a truss are only apparent, 
t.e., the sac remains patent, but as the child grows, the mesentery becomes 
relatively shortened and the bowel cannot get down into the sac. At a later 
age the hernia may then reappear, 
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Fic. 206. Left inguinal rat- 
tailed truss. 
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Inguinal Hernia. This is rather less common than strangu- 
lated femoral hernia, but by no means rare in the male. The stricture may 
be at the neck of the sac, or at the external ring, but is frequently at other 
situations, and is then caused by a fibrous ring in the wall of the sac. 
The signs and symptoms are characteristic, and are described on p. 572. 
Torston of the testicle.or inflammation of an undescended testicle may resemble 
the condition ; there is, however, less vomiting and constipation, the pain is of 
the characteristiu testicular variety and not griping, and the patient altogether 
less ill (see p. 932), while usually one or both testes are absent from the scrotum. 

The operation is performed on the lines described on pp. 575, 590. Division 
of the stricture is best made by passing the knife in an upward and slightly 
inward direction, 1.e., parallel to the artery, as it may be impossible to tell 
beforehand whether the hernia is direct or indirect and, therefore, which side 
of the neck the deep epigastric artery lies. Gangrene is rare in a strangulated 
inguinal hernia, but should a resection be necessary it can be performed by 
enlarging the original 1 incision upwards. 

Strangulation is sometimes seen in children, but is usually not very severe, 
and the child complains chiefly of abdominal pain. A small child should be 
placed in a warm bath, when, after a short time, it is probable that gentle 
taxis will produce reduction, either with or without an anesthetic. If this 
fails operation on the usual lines must be performed at once. Strangulation 
of an inguinal hernia is more common in infants under six months old than in 
older children. 

Recurrent Inguinal Hernia. This is much less common than it used to - 
be, and in a series of cases carefully selected, the recurrence percentage is very 
low, certainly under 5 percent. If it is going to occur it is usually within the 
first eighteen months. There is no doubt that experience in the performance 
of hernial operations greatly diminishes the recurrence percentage ; the cases 
done by house surgeons and inexperienced surgeons show more recurrences 
than those done by more experienced surgeons, though the method employed 
and the operative technique may appear to be identical ; and it is probable 
that the difference lies in the thorough cleaning of the sac in order that it may 
be ligatured as high as possible. Should a deep suppuration occur in the 
wound, recurrence is likely. 

If recurrence occurs, it is often in the upper part of the wound, while it 
may vary from a slight bulge to a complete recurrence of the hernia, which 
may be bigger than it was before. It is especially common after operations 
for strangulated hernia or direct hernia, and in elderly bronchitic subjects. 

An operation for radical cure of a recurrent hernia is difficult, and not so 
likely to be successful as was the original operation. The layers are difficult 
to identify because of the scar tissue, and the muscles cannot be drawn 
together easily for the same reason. In many instances a procedure on the 
lines of Bloodgood’s or Gallie’s operations or the implantation of a filigree will 
be necessary. 

FEMORAL HERNIA 

A femoral hernia is one which leaves the abdomen by passing through the 
crural ring under Poupart’s ligament into the crural or femoral canal at the 
inner side of the femoral vein. It then passes forwards through the saphenous 
opening of the thigh, where it becomes subcutaneous. After inguinal hernia, 
it is the commonest variety met with. 

' Surgical Anatomy. The crural or femoral canal is usually about % or 4 inch 
in length and forms the inner compartment of the femoral sheath, containing gene- 
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rally a little fat, a lymphatic gland, and the lymphatics passing up from the lower 
limb. This canal is closed above by the crural ring, which is covered across by a 
thickened portion of the extraperitoneal tissues known as the septum crurale, 
while the lower end of the canal lies underneath the saphenous opening, which is 
covered over by the cribriform fascia. The crural ring, which usually constitutes 
the neck of a femoral hernia, is bounded in front by Poupart’s ligament, behind 
by the pectineus muscle and pubic bone, on the inner side by Gimbernat’s ligament 
and the conjoined tendon, and on the outer side by the femoral vein with one partition 
of the femoral sheath intervening. The spermatic cord therefore will lie just above 
and internal to such a hernia, while the deep epigastric artery runs up close to the 
upper and outer angle of the crural ring. In some cases the obturator artery ari 
from this vessel, this being known as an “‘ aberrant obturator artery.” When thi 
occurs the obturator vessel usually runs between the sac and the femoral vein, bu 
in a small percentage of cases (about 1 in 300 bodies) this vessel runs along the top 
of and then down the inner side of the neck of the sac, following the edge of Gim- 





Fie, 207. Right femoral hernia. 


bernat’s ligament. In this position it may be wounded in an operation for strangu- 
lated hernia (see p. 601). 

The coverings of a femoral hernia will be, therefore, passing from the outside in- 
wards, the skin, superficial and deep fascia, the latter in this situation representing 
the cribriform fascia, the anterior layer of the femoral sheath, representing the 
fascia transversalis, a layer representing the septum crurale and subperitoneal fatty 
tissue, and, finally, the sac itself. 

It will be seen that a femoral hernia lies immediately adjoining the femoral vein, 
and pressure upon this vein may therefore be produced by it. After passing down 
the crural canal such a hernia bulges forwards, passing out through the saphenous 
opening, while, when it has emerged through this opening, the deep layer of the 
superficial fascia usually forces it to pass upwards and outwards along Poupart’s 
ligament. In some cases it even bulges above the level of this ligament. 


Femoral hernia is seen more commonly in women than in men, and especi- 
ally in those who have borne children, for in this sex the space beneath Poupart’s 
ligament is larger, the crural ring bigger, and Gimbernat’s ligament less 
developed. It is probable that during labour the inguinal region is to a 
certain extent protected from strain, and this may account for the greater 
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frequency of the femoral variety in multipare. On the other hand, femoral 
hernia in young people is more common in the male; the hernia usually 
contains small intestine, but omentum is not uncommon. Though femoral 
hernia is about three times as 
common in women as in men, 
nevertheless, even in women, the 
inguinal variety is the commonest. 
Women with femoral hernia tend 
to be fat, while men with the 
condition are usually thin. It is 
rare before puberty. 

Certain authorities hold strongly 
to the theory that even a femoral 
hernia is due to a congenital 
preformed sac, and allege that a 
~-~--' of the peritoneum may be 
dragged downwards by that portion of the gubernaculum testis which is 
attached to the neighbourhood of the groin. We do not, however, regard 
this as probable, and are of the opinion that a femoral hernia should not be 
regarded as congenital. 

The sac of a femoral hernia is usually thin and only loosely attached to 
the surrounding tissues, while, should it become large, it tends to become 
Joculated and to hang down the thigh. 

There is a rare variety of this hernia in which the sac bulges into a 
space or cavity within the pectineus muscle ; this is known as the pectineal 
hernia of Clocquet. 

Other rare types are those (a) in which the protrusion lies behind Poupart’s 
ligament and in front of the vessels ; (b) where the hernia comes down outside 





Fia. 208. Double femoral hernia. 





Fic. 209. Small right femoral hernia. 


the vessels in the neighbourhood of the ilio-psoas muscle; and (c) where it 
descends through an opening in Gimbernat’s ligament. The first variety 
(a) is sometimes known as an inguino-femoral hernia (Nareth). 

Clinical Features. Such a hernia forms slowly, and is often unnoticed for 
some time. Though very large examples are occasionally seen, they are 
commonly small and give rise to a swelling with all the characteristic 
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features of a hernia (see p. 567), at the inner and upper part of Scarpa’s 
triangle, with its neck or pedicle lying to the inner side of the femoral 


vessels and over the saphenous 
opening. The neck of the 
swelling, therefore, always lies 
below Poupart’s ligament and 
below and outside the pubic 
spine. This will distinguish it 
from an inguinal hernia, but in 
fat people with large hernise 
this distinction may be difficult 
to discover. It should be 
noted that the fold of the 
groin does not correspond with 
Poupart’s ligament, but is 
below it. If reducible it will 
be noticeable that the contents 
pass first downwards, then back- 
wards, and then upwards, and 
do not ever approach the 
inguinal canal. 

It should be remembered that 
in a reducible femoral hernia, 





Fria. 210. Lobulated right femoral hernia. The 
scar of a previous radical cure can be seen 
on the left side. 


even when the contents are reduced and no swelling is present, the sac 
usually can be felt, and the presence of the hernia confirmed by pinching 





Fra. 211. 


Left femoral hernia. 


up the akin over the saphenous opening between the finger and thumb; 
this cannot be done in the case of an inguinal hernia. 
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Any of the complications of hernia described on p. 568 may be encountered. 
Irreducibility and the formation of a hydrocele of the hernial sac are not 
uncommon, while it is in the case of this hernia that Richter’s and Littré’s 
varieties are most commonly seen. 

Differential Diagnosis. There are certain conditions in the groin which may 
closely resemble a femoral hernia. The methods of distinguishing it from an 
inguinal hernia have been described above, and are also referred to on p. 595, 
while it should be remembered that if the finger is passed both into the 
inguinal canal and into the saphenous opening the diagnosis always can be 
made. 

(a) Enlarged inguinal glands are sometimes a cause of difficulty. They 
do not appear, however, as a rule, to have a pedicle passing into the crural 





Fia. 212. Hypogastric varicosity and saphenous varix resembling small left 
femoral hernia. 


canal, there is no impulse on coughing or resonance on percussion, while the 
outline of the individual fused glands is usually indicated by the rounded and 
lobulated feel of the swelling. Should the gland in the crural canal (Clocquet’s 
gland) be enlarged and tender, diagnosis may well be impossible. 

(b) A saphenous variz sometimes will give rise to difficulty if close to the 
crural canal (Vol. I.,Ch. X.). For this condition will have a form of impulse 
on coughing, will be reducible on pressure, and disappear when the patient lies 
down. It, however, can be noticed to fill up from below, while, in addition 
to an impulse, there is usually a thrill on coughing, varicose veins are 
present elsewhere in the limb, and the swelling feels remarkably soft and 
uniform. 

(c) A psoas abscess occasionally presents at the saphenous opening, and 
this also will be reducible and have an impulse on coughing. The abscess, 
however, usually can be felt to pass behind and to the outer side of the 
vessels, while a swelling will be felt above Poupart’s ligament, between which 
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and the prominent portion at the saphenous opening fluctuation can be 
obtained. The signs of spinal caries nearly always will be coexistent. 

(¢) Enlargement of the bursa beneath the ilio-psoas, a lipoma in the groin 
(by no means uncommon), and a 
femoral aneurysm (possibly consoli- & 
dated), bear only a very superficial 
resemblance to the condition and are 
not likely to cause difficulty. 

Treatment. As already described 
above, treatment consists either in 
radical operation to produce a cure or 
in the fitting of a proper truss. 

A femoral truss is very similar to 
an inguinal one except that the pad, 
instead of being placed on a direct 
prolongation of the spring, is situated 
lower down, attached to a down-turned 
portion of the truss itself. The pad 
is elongated downwards and should Fic. 213. 
press directly backwards. The method 
of measuring for the truss is the same a8 in an inguinal hernia. Femoral 
trusses are rather more difficult to fit, and are, on the whole, rather less 
‘comfortable than inguinal trusses, as they may interfere with the move- 
ments of the limb; moreover, if badly fitting, they may press upon the 
femoral vein and give rise to oedema of the leg. 


The selection of those cases which are suitable for operation and those 
which should be treated by 


a truss is made roughly in 
the same way as is already 
described on p. 592 in con- 
nection with inguinal hernia, 
and the indications and con- 
tra-indications for operation 
are similar. It should be 
remembered, however, that 
a femoral hernia is un- 
doubtedly a more dangerous 
ae form of hernia. Its neck is 
Irreducible right femoral and reducible narrow and surrounded by 
enna nee: the sharp and hard Gim- 
bernat’s ligament; strangulation is, therefore, particularly common and 
tight. These points, therefore, should make the surgeon even more inclined 
towards operation than in the case of an inguinal hernia, and femoral hernie 
should be fitted with a truss only for very definite reasons. Irreducible hernia, 
above all, are a serious menace if not operated upon. 

Operative Treatment. The general principles in the operation for the cure of 
femoral hernia are! the same as those in the case of an inguinal hernia. The 
operation, therefore, consists firat in exposing, cleaning and ligaturing the sac, and 
secondly, inasmuch as the sac is probably not congenital, in performing some 
suturing operation, in an attempt to close or obliterate the crural canal. There 
are two ways of exposing, cleaning, and ligaturing the sac :— 

(a) In the old operation a vertical incision is made over the hernia, extending 
from 1 inch above Poupart’s ligament downwards for about 3 inches. The sac 





Left femoral truss, 





Fia. 214. 
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is cleared of its coverings and is often found to be surrounded by extraperitoneal 
fat; its neck is cleaned as far as possible, and ita contents reduced, any structures 
adherent within the sac being dealt with in fhe same way as described on p. 590. 
The neck of the sac is then transfixed and ligatured as high as possible, and the 
lower part of the sac cut away. Several different methods then may be practised 
for closing the crural canal. The simplest consists in passing two or three catgut 
sutures, or perhaps one mattress suture, through the inner end of Poupart’s 
ligament, and through the pectineus muscle and the fascia over it, which lies 
immediately underneath the ligament. In this situation the stitches must be 
passed as deeply as possible right down to the pubic bone. In most cases this 
is sufficient, and a satisfactory cure of the hernia is obtained by tying Poupart’s 
ligament down to the muscle underneath in this way. 

An alternative operation consists in drilling the horizontal ramys of the pubis 
with two holes. A mattress suture is then passed through Poupart’s ligament and 
through these two holes in order to tie the ligament down. 

In all these methods great care must be taken not to damage the femoral vein 





Fia. 215. Lotheissen’s operation for radical cure of a femoral hernia. An 
incision is made above Poupart’s ligament, the spermatic cord is lifted 
out of the way, the sac is found above the ligament and tied, and the 
conjoined tendon is sewn to Cooper’s ligament by the stitches aa, bb. 
p = Poupart’s ligament. 


with the needle and not to tie Poupart’s ligament down so tightly that the femoral 
vein is compressed, or an cedematous leg will result. 

(6) All these operations performed below Poupart’s ligament are open to the 
objection that the true neck of the sac lies about 4 inch above that ligament, and, 
therefore, cannot be satisfactorily approached from below. The more modern and 
more satisfactory operation is, therefore, to approach the sac from above Poupart’s 
ligament by a skin incision parallel to and about 4 inch above its inner half, these 
operations being associated with the names of Battle and Lotheissen. By an incision 
keeping above Poupart’s ligament the inguinal canal is opened; the cord or the 
round ligament is then lifted up, and underneath it the neck of the sac is identified 
and separated from the femoral vein, and the sac itself is drawn up from under 
Poupart’s ligament, cleaned, ligatured at its neck and cut away, thus ensuring that 
it is ligatured as high as possible. The radical cure of the hernia then may be com- 
pleted, either by one of the methods described above or by the method of Battle, in 
which the external oblique aponeurosis is incised outwards in a direction parallel to 
Poupart’s ligament and 4 inch above it for 2 or 3 inches. The upper flap of the 
external oblique is then drawn down below and behind Poupart’s ligament and the 
lower flap and stitched down to the pectineus muscle and Gimbernat’s ligament to 
form a shutter closing the canal, while the lower flap is then sutured into the side of 
the upper flap in order to carry the strain, which is put upon the aponeurosis, 
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directly down to Poupart’s ligament. These supraligamentous operations are con- 
siderably more difficult to perform than the more old-fashioned ones; they should 
not be undertaken by an inexperienced surgeon, nor is it wise to use them in strangu- 
lated cases because of the difficulty in pulling up the sac and strangulated bowel 
from beneath Poupart’s ligament. ; 

The after-treatment of these operations is the same as that described for 
inguinal hernia on p. 591. 


Strangulated Femoral Hernia. This is the commonest form of external 
strangulated hernia, and it may resemble closely inflammation of the inner 
inguinal lymphatic glands or of a saphenous varix. The strangulation is 
usually particularly tight owing to the sharp, hard edge of Gimbernat’s liga- 
ment, and gangrene may occur rapidly, especially in elderly patients. Richter’s 
hernia is not uncommon in this situation, and as it may take the form of a very 
small hernia and occur in fat people, it may be overlooked. 

In operating upon a strangulated femoral hernia the constriction is best 
. divided by turning the knife directly inwards and making two or three little 
nicks in Gimbernat’s ligament. In a small percentage of cases in doing this 
an abnormal obturator artery will be encountered and cut, as is shown by 
the occurrence of free hemorrhage. If this occurs the rupture is reduced, 
the wound must be enlarged, and the two ends of the vessel sought for and 
ligatured ; this may necessitate incising the external oblique outwards for 
some distance. 

Should the bowel be gangrenous, and resection and anastomosis be required, 
it will not be possible to do this through the ordinary hernial incision, and as 
the incision cannot be enlarged upwards without cutting Poupart’s ligament, 
it is better to make a fresh incision above, opening the abdomen. 

The gangrenous bowel should be excised through the hernial incision, the 
mesentery tied, and the bowel ends closed. The closed ends are then drawn 
up into the abdomen and the anastomosis easily performed through the 
abdominal incision. 


UMBILICAL HERNIA 


There are three quite distinct forms of umbilical hernia :— 

(1) Congenital Umbilical Hernia (hernia of the umbilical cord). This is a 
rare condition, and is due to the lateral halves of the abdominal wall failing 
to close completely, so that a portion of the intestine projects into the cord 
itself, where it lies in a sac, surrounded by the thin, expanded structures of 
the cord, which itself appears swollen and enlarged and has an expansile 
impulse. If unnoticed during the confinement, the bowel may be liga- 
tured when the cord is tied off, with the result that strangulation, followed 
usually by death, and occasionally by a fecal fistula, will ensue. If un- 
treated, and if this accident is avoided, this variety of hernia, nevertheless, 
usually will terminate fatally, for when the cord separates the peritoneum will 
become opened and septic peritonitis probably will result. The condition, 
therefore, always should be operated on at once if possible, the bowel being 
returned, the sac cut away, and the opening sutured. 

Occasionally an extreme form of the condition is seen, in which the whole 
or greater part of the anterior abdominal wall is open (exomphalos). These 
children, if born alive, live only for a few hours, and nothing can as a rule be 
done for them. 

(2) Infantile Umbilical Hernia. This is a common condition, which 
appears some weeks or months after birth, and is due to the umbilical scar 
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being weak and yielding as a result of abdominal pressure. Such conditions, 
therefore, as phimosis, chronic constipation, flatulence, enteritis and rickets 
will predispose towards the hernia. A 
definite sac of very varying size is formed, 
while in this type of hernia also certain 
enthusiasts claim that the sac is always 
preformed. The hernia gives rise to a 
small rounded projection, covered by what 
appears to be rather thin skin, some- 
times of a bluish colour; it is always re- 
ducible, and usually disappears before adult 
life. This type of hernia passes absolutely 
through the umbilicus, and not to one side 
of it. 

The treatment is simple, and consists in 
keeping the hernia reduced by means of a 
broad strip of plaster applied across the 
abdomen ; this may be reinforced by a coin 
or a disc of cork. The causes of rise of 
intra-abdominal pressure enumerated above, 
if present, also should be treated. By this 
means a cure almost always will be obtained, 
except in older children over the age of 
three or in the case of very large herniw. Very few cases require operation, 
but should it be necessary from any of the above causes, an operation on 
the lines described on p. 604 should be performed, the sac being excised and 
the abdominal] wall sutured together in a transverse direction. 

(3) Adult Umbilical Hernia. This is a common condition and consists -of 
a hernial protrusion containing either omentum or intestine, especially the 
colon, or both, which passes out as a rule through the linea alba, immediately 
above or below the umbilical scar. A peritoneal sac is present, but this is 
usually thin and adherent to the surrounding parts, while the sac tends to be 
loculated and may have more than one opening into it. The omentum 
usually lies in front and may surround the contained bowel. It is difficult to 
believe that this sac can be regarded as a congenital preformed condition, 
and as the condition is almost confined to fat people, it is probable that the 
intraperitoneal fat causes an increase of abdominal pressure while that in 
the abdominal walls stretches the abdominal tissues so that the protrusion 
can occur. The opening in the linea alba is usually small and round, with 
firm, hard edges and surrounded by scar tissue, while the shape of the hernia 
is that of a mushroom with a narrow neck. The recti muscles are widely 
separated, weak and flabby, while the coverings of the sac are formed by 
the expanded tissues of the linea alba. 

Clinical Features. The condition is far more common in women than in 
men and is seen usually in those who are over thirty-five, who are very fat, 
who have borne children, and especially if they have a chronic bronchitic 
cough. The hernia develops slowly, and forms a round, painless, knobbly, 
lobulated swelling. The stretched umbilical scar usually can be seen over it, 
and the skin is often thin and red. The hernia is usually irreducible, and may 
become pendulous and hang down, while a well-marked expansile impulse 
is present. If the hernia is large, it appears to sit on top of the fat 
abdomen, which somewhat resembles the shape of a cottage loaf, while when 





Fic. 216. Large infantile umbilica] 
hernia in a child of twenty months. 
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the patient coughs the hernia is jerked upwards and becomes more prominent. 
Constipation and a sensation of weight and tenderness are often present. 
Obstruction in the hernia is by no means uncommon (see p. 569) ;_ strangula- 
tion also is a common complication, and should this occur it must be remem- 
bered that inasmuch as the sac is loculated and full of adhesions, it' may be 
difficult to discover exactly in which portion of the sac the strangulation 





Fia. 217. Two stages in Mayo’s operation for the cure of an umbilical hernia 


has occurred. Strangulation of an umbilical hernia often comes on 
insidiously. 

The skin of the tumour always becomes stretched, thinned, and frequently 
involved in eczema and ulceration. In some cases the skin has given way 
and the hernia has burst, so that the bowel has gushed forth externally. 

Treatment. Inasmuch as these herni# are nearly always very large and 
irreducible, a retentive apparatus is little likely to be of value. Very small, 
early, reducible cases sometimes will be controlled by a properly fitting elastic 
abdominal belt with a pad over the aperture, while attention must be paid to 
the diet, the bowels, and any other cause of rise of intra-abdominal pressure. 


604 HERNIA 


In certain large and irreducible cases, where from the state of the hernia, or 
general condition of the patient, operation is impossible, a loosely-fitting belt 
will support the hernia and make the patient more comfortable, but there 
is no doubt that in the majority of cases operation will be found to be 
the best treatment and to give satisfactory results. A considerable number of 
recurrences are seen. 


Operative Treatment. Inasmuch as the condition occurs nearly always in fat 
women, sometimes very stout, usually of middle age or over, and frequently with a 
chronic cough, they cannot be regarded as favourable subjects for operation. But 
in spite of this an operation performed properly gives good results, and these stout 
bodies usually do remarkably well. It is, however, essential that certain general 
principles of the operation should be observed. In all but very small cases it is quite 
useless to close the aperture through which the hernia protrudes by bringing it 
together from side to side, whether the edges are overlapped or not, as the continual 
pull of the oblique muscles during the movements of breathing or coughing certainly 
will cause the hernia to reform. Moreover the recti muscles are usually widely 
divaricated, and this alone renders it difficult, if not impossible, to bring them 
together from side to side. The muscles of the abdominal wall are also feeble, and 
the margins of the aperture through which the hernia protrudes fibrous, tough and 
hard. Whatever operation is performed, it is essential that the edges of the opening 
be overlapped for a considerable degree in order that broad surfaces may be brought 
into apposition with each other, and this overlapping should always be done from 
above downwards, so that the aperture is closed in a transverse direction and not 
from side to side as already stated above. 

The standard operation, therefore, to be performed upon an adult umbilical 
hernia is one which is associated with the name of Mayo, and it is performed as 
follows: An elliptical transverse incision is made encircling the umbilicus. In very 
fat cases this will be a very large incision, and usually will embrace an area of skin 
at least a foot in length and 2 or 3 inches wide at its widest point. The fat is rapidly 
cut through until the linea alba and external oblique aponeurosis are seen, and the 
fat is then stripped up off the linea alba in all directions towards the hernial aperture 
until the firm, white, mushroom-like neck of the sac is seen. No other portion of 
the sac except its neck need be exposed. The sac has then to be opened carefully 
at its neck ; this is best done at the upper margin of the neck, as there is less likeli- 
hood of the contents being adherent at this point and getting damaged. A finger is 
introduced, the contents examined, and the neck of the sac then cut round, com- 
pletely separating it from the linea alba all round. It will then be found that the 
sac, its contents, and the skin and fat over it are hanging loose, and only attached 
to the body by the contents passing through into the abdomen. The sac is then 
opened wider, and its contents carefully examined and set free. All bowel must be 
set free carefully and reduced within the abdomen, but any omentum may be left 
adherent to the sac, being tied and cut across at the point where it emerges from the 
abdominal cavity ; its stump is then reduced. Small intestine in the sac is usually 
free, colon is usually adherent, while the omentum is changed into a thick, tough 
mass of fibrofatty tissue adherent to everything with which it comes into contact. 
All omentum in the sac, therefore, however large its quantity, should be removed. 
The sac, with the skin and fat over it and adherent omentum inside it, is then free 
and oan be taken away. Any adhesions of the omentum or bowel to the hernial 
aperture must then be set free. The round opening at the neck of the sac is now 
to be closed in a transverse direction by overlapping it. In order to do this two 
small incisions should be made directly outwards through the linea alba on either 
side of it for one inch or so, until the edges of the rectus muscle appear. Three or 
four strong silk mattress sutures are then introduced in the manner shown in the 
diagram, so as to draw the lower edge of the opening up behind the upper edge for 
# inch or so and to fix it there. When this is done the free edge of the upper flap, 
which is left protruding forwards, is sewn down to that part of the lower flap which 
lies immediately beneath it by three or four sutures to reinforce the overlap. The 
skin and subcutaneous fat are then closed as completely as possible, while it is wise 
to introduce a drainage tube into the subcutaneous tissues for forty-eight hours, as 
there is considerable tendency for an evil-smelling abscess to form in the loose fat 
otherwise. 
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This operation is eminently satisfactory, and there are very few cases of umbilical 
hernia which are too large or too fat or too bronchitic for it to be performed satis- 
factorily. After the operation the wound must be supported by strapping for two 
weeks or so, while after that a firm binder is of value. The patient should be warned 
carefully to avoid constipation and pregnancy. 


Strangulated Umbilical Hernia, Thisis by no means uncommon and occurs 
in the same type of fat women as does the uncomplicated type of umbilical 
hernia. It often supersedes upon incarceration or obstruction of the hernia, 
and therefore appears to come on somewhat insidiously, though in the end 
strangulation may be severe and gangrene supervene. The operation is 
carried out as described above, and is followed by a radical cure. In most 
cases it will be found that the strangulation has occurred at some point within 
the sac, as the result of bands or adhesions, and not at the neck of the sac. 


VENTRAL HERNIA 


Any protrusion of abdominal contents which occurs through the anterior 
abdominal wall at some spot other than the inguinal, femoral, or umbilical 
regions is known as a ventral hernia. There are several varieties. 

(A) Post-operative or Incisional Hernia. Any operation wound in which 
the abdomen has been opened may become the seat of a hernia some weeks, 
months or years afterwards, but with modern incisions, carefully planned, 
adequately sutured, and kept free from infection, the condition is rare. It 
occurs in about one per cent. of upper and three per cent. of lower abdominal 
scars. If, however, the wound suppurates or has been left partly open for the 
insertion of a drainage tube, or has been imperfectly sutured, the condition is 
by no means uncommon. Old age, deficient muscular power, an incision which 
divides muscular tissue or the nerves of the abdominal wall, and the presence 
of marked straining or coughing after the operation all increase the liability 
to the condition. It usually occurs within a few weeks of the operation. 
Fifty per cent. of these hernia occur within six months of the operation. 
Incisions in the midline through the linea alba are the most prone to develop 
this condition, while those in which the rectus muscle is temporarily drawn 
aside, or in which the abdominal muscles are split in the direction of their 
fibres, are the least prone to it. The condition is particularly common after 
operations for appendix abscess. Such a hernia may vary from a small bulge 
to an enormous, lobulated, pedunculated swelling in which the bowel has no 
covering except the skin, through which its coils can clearly be seen moving 
about; in this latter case the skin is liable to rupture and the bowel to 
emerge (ruptured ventral hernia). The swelling has all the physical signs of 
a hernia (see p. 567), and is usually accompanied by a sense of weakness and 
incapacity, sometimes by gastro-intestinal disturbance. The hernia is usually 
reducible, while sharp edges of scar tissue may be felt at the upper limit of 
the bulge and the neck is often quite small and very hard. In many instances 
the hand can invaginate the skin and pass right inside the abdomen. Strangu- 
lation in these hernie is not common. 

Treatment. If possible, operation should be performed ; this usually can 
be done unless the gap is very wide, the hernia very large, or the patient 
generally unfit. 

The operation consists in removing a small elliptical area of skin and care- 
fully opening the abdomen again at the site of the bulge ; care must be taken, 
as the abdominal contents will very likely be adherent to the anterior wall 
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at some spot. The various layers of the abdominal wall are then identified 
by dissecting away the scar tissue, and set free from each other for $ inch 
or so. They are then sewn up in order in the usual way, if possible with 
a certain amount of overlapping. A few cases will be seen in which this 
cannot be done owing to the large size of the aperture or to the rigidity 
and unyielding character of the anterior abdominal wall in its neighbourhood. 
In this case the gap may be closed by the insertion of a silver-wire filigree, 
which is implanted in the extraperitoneal tissues, or better by suturing in a 
wide graft cut from the fascia lata and inserted within the muscular wall 
of the abdomen. Sutures made of strips of fascia may be used with 
advantage. 

In any variety of hernia a cure often can be obtained by the method 
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Fig. 218. Pedunculated ventral hernia through a Fia.219. Ventral hernia through 
McBurney muscle-sphitting appendix incision. an operation scar. The sac con- 


tained numerous hydatid cysts 


of suturing in a graft of fascia lata to fill up the gap. This method has 
been recommended strongly by Gallie. 

If for any reason operation is contra-indicated, an abdominal support or 
apparatus of some kind must be worn. _ 

(B) Epigastric Hernia (Fatty Hernia of the Linea Alba). Small openings 
are occasionally found in the linea alba, semilunar lines, or transverse inter- 
sections of the rectus, almost always above the umbilicus. The openings 
are probably congenital, and are due to the fact that the linea alba is formed 
of interlacing fibrous fibres, which in some cases form a comparatively open 
network, so that one or more open spaces about } to 4 inch in length 
may be left, which may subsequently increase in size. When this occurs 
some of the loose extraperitoneal fat may become protruded through 
the opening and appear as a small, fatty localised tumour under the skin 
(epigastric lipoma, properitoneal lipoma). After some time this fatty mass 
will increase in size, and as it protrudes further forward will drag with it a 
small peritoneal sac, which will be found at its centre; thus it ultimately 


becomes a hernia. 
The condition is seen usually in males who do heavy work and are 
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approaching middle age, where it appears as a small flattened, soft, round 
tumour, with all the characteristics of a lipoma, and usually with an impulse 
on coughing. Though in many cases they cause no symptoms whatever, 
they are not infrequently accompanied by severe abdominal symptoms, 
indigestion and severe epigastric pain and vomiting, this probably being 
due to traction upon the peritoneum. It should be remembered, however, 
that such abdominal symptoms may quite likely be due to disease within the 
abdomen, and the epigastric hernia be an independent condition. Strangula- 
tion of such a hernia is rare, but we have seen one case where a loop of bowel 
was tightly strangulated in a hernia of this kind, 1 inch below and 2 inches 
to the left of the umbilicus. 

Treatment. The treatment consists in operation directed at removing 
the sac and the lipoma, while the opening is closed in the same way as described 
for umbilical hernia (see p. 604). In those cases which are causing pain and 
vomiting most remarkable relief is experienced. 

(C) Divarication of the Recti. This consists in a separation of the recti 
abdominis muscles due to stretching and broadening of the linea alba; it is 
not strictly a hernia at all, as no sac is present. It is seen in two distinct 
types: (a) One variety occurs above the umbilicus in young children, where, 
when the child strains or uses his rectus muscles, a soft, elongated protrusion 
appears above the umbilicus. This variety is symptomless and requires no 
treatment, as it will disappear as the child grows bigger. It is not infrequently 
associated with rickets. 

(b) A somewhat similar condition occurs in women who have borne children, 
in whom it is seen below the umbilicus ; or sometimes the linea alba is so 
stretched that the recti are separated for almost their whole length. On using 
the recti, as by raising the head and shoulders from the bed, a cylindrical 
soft protrusion occurs between the muscles, while the fingers easily can be 
introduced into the abdomen between the edges of the two muscles. Most 
cases are symptomless, but in other instances the lack of support given to 
the abdominal contents gives rise to pain, indigestion and discomfort. 

Treatment. In most cases a belt should be worn, and if this is efficient 
and properly fitted it will cure the condition and keep the patient comfortable. 
In a few cases the symptoms are so severe that, if they are not relieved by a 
belt, operation may be desirable. A longitudinal incision is made through 
the linea alba, which is dissected free from the skin and peritoneum; the 
two sides are drawn together so that one overlaps the other and are sutured 
there. 

(D) Hernia through the Linear Semilunaris. This bulges out—through the 
lower part of the linea semilunaris and through the conjoined tendon, and is 
what is known as an internal direct inguinal hernia. It is described on p. 584. 


LUMBAR HERNIA 


This is the name given to a protrusion which occurs between the last rib 
and the crest of the ilium. It is a rare condition, which occurs in two 
forms :— 

(a) The least uncommon variety is that which may follow incisions in this 
neighbourhood where the scar has givea way as the result of drainage, 
suppuration, etc. This may be the result of operations upon the kidney or 
for drainage of a lumbar abscess, etc. 

(b) More rarely it occurs as a spontaneous condition in which the hernia 
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bulges out at the side of the erector spins between the latissimus dorsi and 
the external oblique muscle; the space is bounded below by the iliac crest, 
and is known as the triangle of Petit. 

This condition is most common on the left side in men, where it gives rise 
to a round, soft, spherical swelling, usually reducible and with the characteristic 
features of a hernia. It may resemble closely a lumbar abscess, especially a 
loculated or hour-glass-shaped abscess, with a small opening connecting its two 
divisions. Strangulation of such a hernia has been described. The condition 





Fia. 220. Lumbar hernia. 


does not as a rule cause any symptoms, and should either be supported by a 
belt or cured by a radical operation on the lines of that described for ventral 
hernia. 


OBTURATOR HERNIA 


This is a hernia which protrudes through the upper part of the obturator 
or thyroid foramen. It passes along the opening for the obturator artery and 
nerve and emerges into the upper and inner part of the thigh, passing either 
between the obturator membrane and the obturator externus muscle or 
between that muscle and the pectineus. The obturator vessels and nerves 
may be found on either side of the sac. It seems possible that this condition 
may be due to a congenital sac formed in the course of the development of 
the obturator artery. 

The condition is most commonly seen in middle-aged women who were 
stout, but have recently become thin. It cannot be recognised, however, 
unless strangulation has occurred, and even then it is only diagnosed, as a 
rule, when the abdomen has been opened for an obstruction of uncertain 
origin. It almost invariably contains a strangulated loop of small bowel, 
the hernia being of Richter’s type. The symptoms are those of internal 
strangulation in general (see p. 678), while, in addition, the patient complains 
of pain passing down the inner side of the thigh to the knee; this may be 
accompanied by numbness down the course of the obturator nerve. In some 
cases there will be a fulness, and more often tenderness or resistance, imme- 
diately below the inner end of Poupart’s ligament, in the neighbourhood of the 
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origin of the adductor muscles, while movements of the limb on the affected 
side may be painful. Rectal or vaginal examination sometimes will show 
tenderness, or even swelling, on the inner side of the obturator membrane. 

Treatment. This consists in the treatment of the condition when it is 
strangulated, as it will not be recognised otherwise. If diagnosed before 
operation, a vertical incision is made over the inner end of Scarpa’s triangle, 
the pectineus muscle is split, the sac found and opened, the strangulation 
relieved by nicking the membrane inwards and downwards, and the hernia 
reduced. An attempt must then be made to close the neck of the sac by a 
purse-string suture. More commonly, however, the condition is discovered 
after the abdomen has been opened for obstruction; the bowel must then 
be most gently withdrawn from the sac from inside the abdomen, while a 
second incision over and down to the hernia will be of assistance. 

There are certain other rare forms of hernia, such as the perineal, gluteal, 
and sciatic varieties, which are so rare as to merit no description. 

Diaphragmatic Hernia. This is described on p. 462. 

Hernia en Glissade. This has been described shortly on p. 563, in connec- 
tion with hernia in general. It is seen most commonly in inguinal hernie, 
but is occasionally found to occur in the femoral variety, while the viscera 
which enter into it are almost invariably the cecum and appendix on the 
right side, the pelvic colon on the left side or the bladder on either side. In 
this type of hernia the portions of bowel descend into the femoral or inguinal 
canal and lie behind or outside the peritoneum, which only covers their 
anterior surfaces, the posterior wall of the viscus being in contact with the 
tissues forming the canal in which it lies. The condition cannot be diagnosed 
for certain, but the hernia is usually big and irreducible, and occurs in middle- 
aged people. Strangulation is rare, and it is said that in such an inguinal 
hernia it is sometimes possible to bring the contents down again after they 
have been reduced by dragging upon the testicle. 

Treatment. As a truss almost invariably fails to control such a hernia, 
operation will be necessary, and it may be a difficult proceeding, for if the 
condition is not recognised in time the bowel or bladder may well be mistaken 
for the sac and opened. When the condition is recognised, the peritoneum on 
the front wall of the bowel is incised, the piece of bowel behind set free and 
pushed through the opening made in the peritoneum, while the edges of this 
opening are then sewn together round the bowel so as to keep it within the 
peritoneum. The cure of the hernia is then done in the ordinary way, Gallie’s 
operation and filigrees being of special value in this type of operation. 
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CHAPTER XV 


THE STOMACH AND DUODENUM 


Surgical Anatomy. The stomach consists of two main portions, the left-hand 
saccular portion or fundus, which reaches up towards the fifth left ribinthe mammary 
line, and the right-hand portion or pyloric part, which lies chiefly to the left of the 
middle line, but which, as it passes to the right and becomes converted into the 
pyloric antrum, comes to lie over the spine or even to the right of it. The cardiac 
orifice, or cesophageal opening, is found 3 inch to the left of the sternal edge and 
at the level of the seventh costosternal junction, while the pylorus lies in Addison’s 
transpyloric plane, which is midway between the pubic symphysis and the supra- 
sternal notch. The fuller the stomach is the lower will be the pylorus, and the more it 
will tend to pass to the right. A marked thickening of the circular muscle is found 
at the junction of the pylorus and duodenum, this forming the pyloric sphincter. The 
thickening is most marked on the upper surface of the pylorus, where it must 
not be mistaken for a small ulcer. A large vein usually can be seen running down- 
wards across the front of the pylorus, which is usually situated about } inch to the 
left of the actual junction between the pylorus and duodenum. This is known as 
the pyloric vein of Mayo. 

The position and shape of the stomach will depend entirely upon whether it is 
empty, full or pathologically dilated. 

When empty and flaccid the organ is flattened and the greater part of it except 
the pylorus is concealed behind the ribs and liver, but in conditions where gradual 
starvation is present, such as is caused by carcinoma of the wsophagus, it will be 
found to be even higher up and contracted into a more or less cylindrical tube. As 
the stomach fills the greater curvature descends until, when moderately full, it may 
be about the level of the umbilicus, though it must be remembered that the muscular 
tone of its walls, the position of the patient and the state of the abdominal muscles 
will exert considerable influence upon its position. Should it become pathologically 
dilated, the greater curvature may descend considerably further, even to the level 
of the pubes or the left iliac fossa. The pylorus and lesser curvature are, however, 
more or less fixed in position by the lesser omentum and coronary vessels, while the 
left side of the stomach is supported by the gastrophrenic ligament; these por- 
tiong of the stomach, therefore, do not move down much, however greatly the organ 
is distended, unless a generalised visceroptosis is present, while the cardiac orifice 
never changes its position. The pylorus and first part of the duodenum usually 
point backwards and to the right, though if the stomach be very full they will tend 
to point to the left, while the circular muscle of the pyloric sphincter bulges into the 
duodenum in a fashion rather resembling the external os of the uterus. A normal 
pylorus should permit the index finger to invaginate the stomach wall and pass through 
it. On examining the pylorus during operation, little pale raised knobs and ridges often 
will be seen upon it, which are due to small areas of local spasm in the muscle; these 
must not be mistaken for pathological conditions. It must be remembered also that 
considerable displacement of the stomach will occur as a result of distension of the 
colon or enlargement of the neighbouring organs, such as the spleen or liver. 

Various special methods of examining the stomach are employed. If the stomach 
is dilated and the pylorus obstructed gastric peristalsis will be visible in the form 
of waves passing from left to right across the upper half of the abdomen, while they 
may be stimulated by flicking or tapping the organ through the abdominal wall. 
Its size and amount of dilatation can also be ascertained by such old-fashioned tests 
as auscultatory percussion, shaking the patient to obtain a succussion splash or 
inflation with effervescing powders or by means of a stomach tube and air pump. 
All these methods have, however, now given place to the much more valuable 
examination which can be made by means of radiography, a full description of which 
will be found in Ch. XXIII, Vol. I. By this means the outline, shape of the 
stomach, motor activity, time of emptying and amount of dilatation, can be ascer- 
tianed at once. The normal stomach should have emptied itself completely in from 
two to four hours, 
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The digestive and other functions of the stomach have been examined also by the 
use of a test meal, by means of which the total acidity, the free hydrochloric acid 
and the presence of other chemical bodies are ascertained. We are, however, of the 
opinion that the indications obtained by a test meal are both unreliable and uncertain, 
and in no way comparable to those obtained by means of X-ray pictures. Examina- 
tion of the fesces sometimes will shed light upon gastric and duodenal conditions. 

A normal, healthy stomach is practically free of bacteria. It may be regarded as 
sterile when empty, but for a short time after a meal bacteria introduced with the 
food willbedetectable ; these, however, soon disappear as digestion proceeds. Should 
Stasis be present in the stomach, however, as the result of pyloric obstruction, 
spasmodic or organic, the gastric contents will be far from sterile, and virulent and 
pathogenic organisms will be present in large quantities. 

Gastroscopy. The inside of the stomach can be inspected directly by means of 
an instrument known as a gastroscope, which is devised on the same lines as the 
cystoscope, the flexible instrument being more used than the rigid one in this 
country. 

The patient, who is under the influence of morphia, has the mouth, pharynx and 
hypopharynx thoroughly anzsthetised with 2 per cent. novocain. The instrument 
is then passed back and down the cesophagus to the stomach, which is distended 
with air after having been emptied by a stomach tube. By this means a fairly 
clear view can be obtained of the lesser curvature and the pyloric antrum. Ulcers 
and carcinomata can be detected, and their progress noted on subsequent examina- 
tions, while through the operating gastroscope portions of the edges of doubtful 
ulcers can be removed for biopsy. 

An ingenious device by which a small camera may be introduced into the end of 
the instrument, for the purpose of obtaining a photograph of the interior of the 
stomach, has also been invented. 

The use of these instruments should be limited to those cases in which X-ray 
films and test meals have failed to reveal any definite lesion, or to cases where the 
establishment as to whether a lesion is malignant or not is in doubt, for the use of 
the instrument puts the patient to considerable discomfort, and is not entirely 
without danger—even in the hands of an expert, by whom alone it should be passed. 

The Duodenum. This is for the greater part of its length a fixed and retro- 
peritoneal organ, the greater part of the first portion being entirely surrounded by 
peritoneum, the second portion having a peritoneal covering only on its front and 
right side, and the third portion being covered only in front and below. Close to 
the duodenojejunal flexure, three retroperitoneal fosss are occasionally found in 
which herniz may occur, as will be described later. It is by no means unusual, how - 
ever, to find an abnormally mobile duodenum. This is commonest in the female, and 
it may be associated with a considerable degree of dilatation. In some instances the 
duodenum can be lifted to the anterior abdominal wall. The place at which the 
second or descending and the third or ascending portions of the duodenum meet 
is sometimes known as the inferior duodenal flexure. Foreign bodies are occasionally 
seen to be impacted there, especially if they are long and thin. 

The junction of the foregut and midgut during the developmental process occurs 
at about the centre of the duodenum, and it is at this site that certain rare congenital 
abnormalities are occasionally seen. The third or ascending portion of the duodenum 
is crossed about its centre by the root of the mesentery and the superior mesenteric 
artery. It is thought that in certain cases this artery produces a constriction of the 
duodenum leading to dilatation of the bowel, which will be described later. At the 
end of the third portion of the duodenum the bowel bends sharply forwards and 
downwards from the left side of the body of the second lumbar vertebra, and here the 
jejunum commences, the junction being known as the duodenojejunal flexure. This 
is one of the most fixed points of the whole bowel, the junction being fixed to the 
crus of the diaphragm by means of the suspensory ligament of Treitz, which can 
be seen easily and resembles a thin fold of peritoneum at thisspot. 

On the left side and posterior aspect of the middle of the descending portion of 
the duodenum the common bile-duct and the pancreatic duct pass through the wall 
of the duodenum and open into the bowel usually by a common opening placed at 
the top of a small elevation known as the papilla of Vater. Occasionally an acces- 
sory pancreatic duct (duct of Santorini) is present, and this opens a short distance in 
front of the foregoing. 


In common with the other abdominal viscera, attempts have been made 
39---2 
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to inspect the outside of the stomach and duodenum by means of the cystoscope 
introduced into the peritoneal cavity through a puncture in the abdominal wall. 
The peritoneum is first distended with air or oxygen. 

The duodenal tube is used by certain authorities as a means of obtaining a frac- 
tional test meal from the duodenal contents and to obtain pure bile from the gall- 
bladder. It is difficult to pass and very uncomfortable for the patient. 


INJURIES OF AND FOREIGN BODIES IN THE STOMACH 

Injuries to the stomach may be of three kinds. They are none of them 
common, owing to the way in which the organ is protected by the ribs :— 

(a) Contusions. 
(b) Ruptures. 
(c) Penetrating wounds. 

(a) Contusions. Contusions of the stomach are produced by moderately 
severe blows in the epigastrium. The condition is accompanied by some 
degree of shock and collapse, while there may be a small amount of vomiting 
of blood. Rigidity, marked rise of pulse rate, severe pain, and persistent 
vomiting are absent, and the patient will soon recover. In some cases this 
condition is followed by a traumatic effusion into the lesser peritoneal sac. 
No treatment beyond rest in bed is required. 

(b) Rupture of the Stomach. This is usually due to severe blows in the 
epigastrium, and is especially liable to occur when the stomach is distended 
with food, the anterior surface in the pyloric half usually being torn, so that 
the contents escape into the general peritoneal cavity. If, however, the 
posterior portion of the stomach is damaged, the leak will be into the lesser 
sac. There may or may not be obvious damage to the abdominal wall. It 
must be remembered that in this and the next condition it is highly probable 
that other viscera besides the stomach will be injured, especially the liver 
or spleen. The symptoms and treatment of this condition will be considered 
under the next heading, as they are practically identical in the two conditions. 

(c) Penetrating Wounds of the Stomach. Wounds of the stomach are usually 
produced either by a bullet, shell fragment, bayonet or knife; sometimes 
they are produced from within by sharp foreign bodies which have been 
swallowed ; naturally they are rare in civil life. A few save been seen as 
the result of passing cesophageal bougies or in the case of professional sword 
swallowers. It may be assumed that in all cases of wounds of the stomach 
gastric contents will escape into the peritoneum and hwmorrhage will occur 
from the stomach vessels. Thus, after some hours, peritonitis will follow in 
untreated cases. It should be remembered also that the wound of entrance 
in the abdominal wall will not necessarily lie over the stomach itself, and in 
many cases of gunshot wound involving the thorax the stomach is injured. 
For a further discussion of abdominal wounds, see p. 515. 

Clinical Features. The clinical features of a rupture or wound of the 
stomach consist primarily in marked shock and collapse, which persist for 
some time, the patient being pale, the temperature subnormal, the pulse 
thin and running. Collapse is less marked when the stomach is empty than 
when it is full, while in cases where the stomach is empty there may be very few 
symptoms indeed for some hours. The other symptoms are those of injury 
to a hollow abdominal viscus in general, and are described on p. 521. They 
may be summed up as consisting of increasing abdominal pain, abdominal 
rigidity—both of which are most marked in the epigastrium—and increasing 
vomiting, while the signs of general peritonitis rapidly and surely set in, 
soon leading to death. The special symptoms which call attention to the 
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wound being in the stomach are that the vomit probably will contain blood, 
fresh or old, while in the case of gunshot wounds sometimes the projectile 
fragment is also vomited.’ This latter sign, which might well be regarded as 
infallible, is not so always, for we operated upon a soldier in a clearing station 
with a wound in the epigastrium who, in addition to all the other signs of a 
wound in the stomach, had vomited blood and a small piece of shell, confi- 
dently expecting to find a wound in the stomach; there was, however, 
no lesion of the digestive canal at all, and the patient rapidly recovered ; 
presumably he must have had the piece of shell in his mouth and swallowed 
it afterwards. 

In a few instances, where the gastric perforation is very small and the 
stomach empty, the extravasation has been small enough to become localised 
by adhesions, so that general peritonitis has not occurred, but merely a 
localised perigastric abscess (see p. 624). In rare cases, where the posterior 
wall of the stomach alone is injured, the symptoms will be very masked ; 
effusion, and later abscess formation, will occur in the lesser sac only, as in 
the case of a perforated gastric ulcer in this situation. 

Treatment. It may be assumed that the patient has no chance of recovery 
unless early operation is undertaken. No time, therefore, should be lost in 
performing a laparotomy if there is a reasonable suspicion that a hollow viscus 
is injured. If a wound in the stomach is present, it usually can be sutured 
easily with a double row of continuous sutures; the abdomen should be 
sponged dry, and if the wound has been present less than twelve hours there 
need be no drainage. The after-treatment and complications are the same as 
those in the case of a perforated gastric ulcer (see p. 622). The following 
points should be carefully noted :— 

(a) The posterior wall of the stomach must be examined carefully as well 
as the anterior. 

(6) The probability of wounds in other viscera, such as the spleen, liver, 
intestine, diaphragm and lungs, must be borne in mind. 

(c) On no account should irrigation of the abdomen be performed (see 
p. 624). 

(d) In late cases, where general peritonitis is present, the proper treatment 
for that condition should be administered (see p. 538). 

The special treatment of abdominal wounds necessitated by the conditions 
of active warfare is discussed in works on Military Surgery and in the 
Appendix to Vol. I. 

Foreign Bodies in the Stomach. Hair Balls. Foreign bodies in the stomach 
are by no means uncommon. In children coins, buttons, pins, tin whistles, 
and other small toys are frequently swallowed ; in adults, tooth plates, fish 
bones, and pins will be found; while in lunatics any variety of article is 
sometimes present in very large numbers: forks, spoons, knives, and pieces 
of glass have been found. 

In girls who bite or chew their hair, especially neurotic patients, and in 
lunatics the formation of a hair ball in the stomach sometimes occurs; the 
condition is also common in cows, Persian cats, and goats. The swallowed 
hair becomes rolled up in the stomach into a ball or mass, which in the course 
of years becomes solid, firm, may weigh as much as 3 lb., and occasionally 
forms a complete cast of the stomach, with projections entering the duodenum 
and cesophagus. 

It should be remembered in general that most bodies which pass down the 
cesophagus will probably pass out through the pylorus, and if they pass 
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through the pylorus they are not likely to get impacted until they come into 
the neighbourhood of the ileocescal valve. Foreign bodies impacted in the 
duodenum are therefore very rare (see p. 635). The rounder and smoother 
a body is the more likely it is to pass out satisfactorily, while large bodies, or 
jagged and irregular ones, probably will be retained in the stomach. In some 
instances a large number of heavy metallic bodies in the stomach have dragged 
the organ down so that it has come to lie in the pelvis. If a foreign body 
remains in the stomach for some time, it will cause irritation and ulceration 
of the mucous membrane, while a few instances have been recorded where 
sharp bodies have perforated the stomach wall and caused either general 
peritonitis, localised perigastric abscess, or even some form of gastric fistula. 

Clinical Features. During the process of swallowing the foreign body 
hawking, choking, pain and discomfort will occur (see p. 356). After this 
most bodies lying latent in the stomach give rise to no symptoms whatever. 
In other instances there will be epigastric pain and vomiting, which may be 
bloodstained, this being the result of gastric irritation. Examination reveals 
no physical signs except, possibly, slight rigidity. If the body is large, as 
in the case of a hair ball, a solid tumour may be felt in the epigastrium ; 
in the case of the latter condition, when it has been present for many years, 
there will be emaciation, vomiting, and a round, movable, palpable tumour, 
which is frequently diagnosed as a simple growth of the stomach or a movable 
kidney. 

X-ray examination is most important. If the body is opaque to X-rays 
it will be revealed at once, while in the case of a hair ball an X-ray film 
taken with a bismuth or barium meal will reveal a characteristic smooth 
filling defect (see Vol. I., Ch. XXIII). 

Treatment. In the case of large foreign bodies, hair balls, or foreign bodies 
which have been in the stomach for more than two or three weeks, removal 
by operation is the only course. A laparotomy is performed, the anterior 
wall of the stomach incised, the body removed, and the stomach wall closed 
in two layers. In the case of smooth, round objects, however, it is surprising 
how well they will pass through the pylorus and emerge at the anus. A 
halfpenny or shilling, and any coin or marble smaller thar this, probably will 
pass the pylorus in a child of over three ; half-crowns ard pennies probably 
will pass through an adult; ordinary pins nearly always will pass through, 
but safety pins and dentures probably will not do so. In all these cases, 
therefore, it is advisable to wait for a few days, examining the stools, 
while the position and course of the foreign body can be followed by frequent 
X-ray films. Ifthe body has sharp edges or spikes, its passage will be assisted 
by giving the patient large, soft meals of porridge, peas, and other pultaceous 
food, while chopped up worsted or string may be added to the food in order 
that the fibres may become wrapped round the foreign body and protect any 
sharp points and jagged edges. On no account should an aperient be given. 
If a foreign body has been in the stomach more than a fortnight, it should 
be removed. 


DISEASES OF THE STOMACH 


Too great stress cannot be laid upon the importance of a complete history 
and careful examination of all the various systems of the patient. It should 
be remembered in particular that gastric lesions are often simulated by 
phthisis, gastric crises of tabes, and caries of the spine or spinal tumour. 

.. acute Phlegmonous Gastritis. This is a very rare condition, in which 
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primarily the submucous coat of the stomach becomes involved in an acute 
infection due to a streptococcus, the whole stomach wall becoming infiltrated, 
thickened and cedematous. Suppuration usually occurs, and gives rise to a 
series of abscesses or a diffuse cellulitis of the stomach wall. In some instances 
complete sloughing of the mucous membrane occurs, while general peritonitis 
is likely to supervene. There is a sudden onset, usually in dyspeptic people, 
while the condition is probably due in some cases to alcoholism, and in others 
to swallowing corrosive substances. Puerperal fever, gastric ulcer, and recent 
operations upon the stomach have also been described as causes. There is 
severe epigastric pain, tenderness, rigidity, and vomiting, the temperature is 
high and the patient profoundly toxic, with restlessness, delirium, and rapid 
pulse. Local abscesses may form and burst into the stomach or peritoneum. 
Death usually follows from general exhaustion or peritonitis, while should the 
patient recover, stricture and deformity of the stomach will occur. The 
diagnosis is practically never made before operation ; a laparotomy is usually 
performed, and, when recognisable, abscesses may be drained ; otherwise the 
treatment is purely symptomatic. It is probable that sulphanilamides will 
prove of value in this condition. 

A very similar condition follows the swallowing of corrosive fluids, acid 
or alkaline. The lesser curvature and pylorus are most affected, and the 
condition is often rapidly fatal from perforation of the stomach or extensive 
sloughing. After swallowing such a fluid there is intense pain, collapse, 
and vomiting of liquid, which contains mucus, shreds and blood. If death 
does not occur the condition will be followed by marked scarring and stricture 
of the stomach, hourglass deformity and pyloric stenosis occurring. Similar 
damage and sequele are certain to occur in the cesophagus. These con- 
tractures will certainly require surgical treatment later (see p. 625). In the 
acute stage a jejunostomy may prove satisfactory as a means of resting the 
stomach and feeding the patient. 


GASTRIC ULCER 


This is an exceedingly common condition, which leads to much ill-health 
and gives rise to many serious complications. Though in many cases the 
treatment of the condition is surgical, the diagnosis, and in some instances 
the treatment also, are often regarded as coming within the realm of medicine 
and are fully described in medical text-books ; in all cases close co-operation 
between the physician and the surgeon is advisable. We, therefore, shall 
content ourselves with only a very short discussion of the pathology, diagnosis, 
and medical treatment. The complications and their treatment may be 
regarded as entirely surgical. 

Two forms of gastric ulcer are seen: (a) acute; (6) chronic. 

(a) Acute Gastric Ulcer. This is a common condition which usually occurs 
in anemic young women, especially servants, who drink a lot of tea and have 
irregular meals. It may occur anywhere between the pylorus and the 
cesophagus, may be multiple, is small and circular in shape, with sharp-cut 
edges and without induration around it; the ulcer is funnel-shaped, while 
perforation rarely occurs. Heemorrhage is, however, common, but seldom 
fatal. These ulcers are most common near the pylorus; they heal spon- 
taneously and rapidly, they rarely produce contraction or deformity of the 
stomach, and their symptoms are similar to those of a chronic ulcer (see p. 616), 
but more severe and of more recent origin. The prognosis is good and the 
treatment entirely medical, except when perforation occurs. In the case of 
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& hemorrhage from such an ulcer, the surgeon should on no account be led 
into an operation in an attempt to stop it, as the bleeding points are difficult 
or impossible to find and no benefit usually follows. 

(6) Chronic Gastric Ulcer. This is a more common condition, which is 
generally seen in middle-aged men, is usually solitary and of long duration. 
The cause of the condition is unknown, it being variously regarded as being 
due :— 

(1) To sepsis and infection in the mouth, bowel or elsewhere. Oral sepsis 
is very frequently present. 

(2) To the result of thrombosis or embolism of gastric arteries, this permit- 
ting the gastric juice and gastric movements to damage the mucous membrane. 

(3) To the effects of ansemia, cardiac disease, arteriosclerosis, etc. 

(4) To the result of a specific infection of unknown origin. 

(5) The prolonged use of unsuitable foods, especially fats in excess, which 
take a long time to digest, and lead to damage of the gastric epithelium by the 
regurgitation of bile and pancreatic secretion, regurgitated through the tired 
pylorus into a stomach deprived of its normal protective acid secretion. 

The chronic ulcer may be small or very large, is occasionally multiple, and 
has an irregular shape, with much induration and cedema around it. Scar 
tissue is formed round, and the peritoneum over it is white and thickened. The 
mucous membrane is affected at first, and later the muscles, peritoneum and 
structures in contact with the stomach. These last become adherent and 
involved in the ulcer. If such adhesions are formed the ulceration may extend 
into the pancreas, liver or abdominal wall ; this is known as a penetrating ulcer. 
If an opening occurs through into the general peritoneal cavity, itis known asa 
perforating ulcer. Around the ulcer chronic inflammation occurs, and leads to 
profuse adhesions. Such chronic ulcers are usually single, and most commonly 
in the neighbourhood of the pylorus or lesser curvature ; they are seen on 
either the back or the front of the stomach, while they may be very large and 
spread down both sides of the stomach; their edges are raised and hard. 
Hemorrhage is by no means rare, and, as large vessels may become eroded, 
it is sometimes fatal. In some cases, as the result of scarring and inflam- 
matory tissues round, quite a large tumour may be formed, which may 
prove difficult to distinguish from a malignant growth even when the abdomen 
is opened, while in the process of healing the excessive scar tissue tends to 
contract and produce deformity and stenosis of the stomach. It is thought 
by some authorities that a chronic ulcer may form the starting point of 
carcinoma; this is, however, by no means proved, and probably does not 
account at most for more than 20 per cent. of cases of gastric carcinoma. 

Clinical Features. The chief symptom is pain, usually in the middle or 
left side of the epigastrium near the xiphoid, passing through to the back, 
and generally coming on within half an hour or an hour of taking food. It may 
be slight or very intense, and is sometimes referred to the back between the 
shoulders, while severe pain, especially if it goes through into the back, 
suggests that there is a deep penetrating ulcer involving the pancreas and that 
therefore it is not likely to respond to medical treatment. The nearer the 
ulcer is to the pylorus, the lower down is the pain and the longer its interval 
after a meal. The actual cause of the pain is not known for certain ; it may 
be due to a subacute inflammatory change which settles down from time to 
time and thus gives rise to remission of symptoms. Diffuse tenderness and 
possibly a little rigidity of both upper recti are present ; vomiting and acid 
eructations are common, and the former tends to relieve the pain. At times 
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there is definite tenderness actually over the site of the ulcer ; this is probably 
the result of a small inflamed patch of peritoneum at the ulcer base. Hemor- 
rhage into the stomach will lead to profuse vomiting of bright or dark blood 
(heematemesis), and tarry stools (melena), but this is to be regarded as a 
complication rather than a symptom. MHyperssthesia of the skin is an 
uncertain sign. The symptoms show a slight tendency to remissions, though 
these are much less striking and regular than in the case of a duodenal ulcer ; 
many slight changes, such as alteration of diet, rest in bed, change to a warmer 
climate, alteration of daily habits, etc., will give relief for a short time. In 
some cases ulcers lie latent and symptomless for long periods. A test meal 
shows a high degree of free hydrochloric acid (hyperchloridia), though this is 
by no means constant. In old-standing cases anemia and wasting are very 
marked. 

X-ray examination is of the greatest value, as in most cases the crater of 
the ulcer can be seen, when filled with bismuth or barium, as a persistent 
mushroom-shaped excrescence standing out from the stomach shadow. It 
may require massage and manipulation of the stomach to produce this. 
Incidental and indirect X-ray evidence can also be obtained as to the time 
of emptying of the stomach, which may be increased or diminished, and the 
presence of persistent spasm, displacement or deformity (see Vol. L., 
Ch. XXITI.). 

The diagnosis will have to be made from functional dyspepsia, appendix 
dyspepsia due to chronic appendicitis, gall-stones, and other chronic abdominal 
lesions. It should be remembered that hematemesis in a man points strongly 
to the presence of organic disease of some kind, but not necessarily gastric 
ulcer. In a woman, however, it is not necessarily associated with demonstrable 
disease of any kind. 

Treatment of Uncomplicated Gastric Ulcer. The treatment of uncompli- 
cated gastric ulcer can be considered in no way to be settled at present. 
There is no doubt that an acute ulcer almost always will heal under careful 
medical treatment, and in such a case no form of surgery is indicated. In 
the chronic forms of ulcer medical treatment always should be tried first. 
Into the details of the medical treatment of gastric ulcer a surgical text- 
book cannot go, and it will suffice to remark that it is both tedious and 
lengthy if properly carried out, as it entails rest in bed, a rigid diet, the con- 
tinuous administration of large quantities of alkalis and careful attention to 
the teeth, habits, smoking, etc. Itis by no means sufficient to put a patient 
upon light work, fish diet, and a bottle of bismuth and soda. With regard to 
the efficiency of medical treatment, a certain number of early cases are 
undoubtedly cured, but the more chronic the ulcer the less likely is medica! 
treatment to succeed. Adequate medical treatment will relieve the symptoms 
temporarily in most cases, but on resuming normal life it is highly likely that 
the symptoms will recur. Histidine injections have lately been used to sup- 
plement medical treatment and have gained some measure of success ;_ histi- 
dine is an amino-acid and is thought to produce a secretion of thick mucus 
in the floor of the ulcer which protects it from irritation of the gastric juices, 

The indications for surgical treatment, therefore, may be summed up as 
the following :— 

(a) Failure of adequate medical treatment, or recurrence of symptoms soon 
after treatment. 

(6) Chronicity of the ulcer. 

(c) The presence of a large crater or of involvement of the liver or pancreas. 
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as shown especially by the increase of pain, by constant radiating pain in the 
back, and the X-ray picture. 

(d) The presence of dilatation of the stomach from pyloric stenosis or of 
hourglass contracture. 

(ec) A suggestion of the onset of carcinoma as shown by more continuous 
symptoms, marked loss of appetite and no relief on vomiting. 

(f) Perforation. 

(g) The occurrence of one or more severe hemorrhages. 

The treatment of nearly all the complications is surgical (see pp. 621-626). 

The surgical treatment will consist in laparotomy, and it is impossible to 
foretell what operation will be necessary until the abdomen is opened and 
the ulcer unveiled. The general preparations before such an operation, 
described in Ch. I., Vol. I., should be adopted, while in addition it is of great 
importance to see that the patient’s mouth is clean and aseptic and all septic 
teeth previously removed. The best incision will be a vertical one, half an 
inch to one side of the midline, in which one or other rectus muscle is drawn 
outwards (paramedian incision). The stomach is exposed, the ulcer discovered 
and carefully examined, especially with regard to its position, size, fixity to 
surrounding structures, and the presence of adhesions, scarring, pyloric 
stenosis, hourglass constriction, and enlarged glands is noted (see pp. 625, 626). 
The ulcer usually can be detected by the indurated mass it forms, and the 
presence of white scars or thickening upon the peritoneum over it ; the crater 
can sometimes be felt, while the posterior wall of the stomach must be care- 
fully examined by opening the lesser sac, unless this is obliterated by 
adhesions. The ulcer is most commonly found :— 

(a) At the pylorus ; 

(6) On the lesser curvature, in which case it may extend down both the 
front and back walls of the stomach (saddle ulcer); and 

(c) On the posterior wall. 

In those cases where a large mass of inflammatory tissue is present it may 
be difficult even when the ulcer is exposed to decide whether the mass is 
really due to chronic inflammation or is a carcinoma of the stomach. The 
cragginess, nodularity, presence of hard glands and of secondary growths in 
the latter condition may serve to distinguish it. This difficulty in discrimina- 
tion doubtless accounts for the majority of cases where at operation what 
has been thought to be an inoperable carcinoma has been found, and yet 
afterwards the mass has disappeared and the patient lived for years. 

As in all abdominal operations, having examined the ulcer, it is of the 
greatest importance to examine all the other abdominal organs. There should 
only be one abdominal operation in surgery commonly practised, and that 
should be an exploratory laparotomy. The procedure next to be adopted 
will depend upon the size and position of the ulcer and the views of the 
particular surgeon. Many operations are advocated for gastric ulcer, and we 
cannot here go into them or their pros and cons in detail. A short description 
of the operations will be found at the end of this chapter (pp. 640-650). 

It must be remembered that, whatever operation is performed upon a 
gastric ulcer, it is highly probable that the patient will be much better, or 
even completely relieved of his symptoms, for a period of about six to eighteen 
months, but in many cases, after that time, a recrudescence of symptoms will 
occur. The operations in vogue for a gastric ulcer are as follows :— 

(a) Gastroenterostomy (see p. 642). This is successful in duodenal ulcer, 
reasonably successful in pyloric ulcer, but not likely to give a high 
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percentage of permanent cures in ulcers on the lesser curvature or the body 
of the stomach. The further the ulcer is to the left of the stomach the less 
likely is a gastroenterostomy to cure it, for the anastomosis should, if possible, 
lie to the left of the ulcer. The operation is especially suitable in cases where 
obstruction (pyloric stenosis, or hourglass stomach (see p. 625)) is present. 
It acts partly by allowing the food to leave the stomach rapidly at a dependent 
part of the stomach, partly by allowing the alkaline intestinal and pancreatic 
juices to enter the stomach and thereby diminish the gastric acidity, and 
possibly also partly owing to the fact that the large incision made in the 
circular muscle coat provides the ulcer with rest upon the same lines as in a 
gastromyotomy. It is not usually necessary to close the pylorus as is advisable 
in the case of a duodenal ulcer (see p. 636). Gastroenterostomy does not give 
good results in patients with a high gastric acidity. Sometimes a gastro- 
enterostomy will render an ulcer which is too fixed to be removed removable 
at a later date. 

(b) Excision of the Ulcer combined with Gastroenterostomy. The ulcer may 
be excised with a knife or the cautery (Balfour), or it may be infolded. It 
is said that by thus removing the ulcer the risk of a carcinoma starting at its 
edge is eliminated. The gastroenterostomy opening should be near to and 
parallel to the greater curve with its centre opposite the suture line. This 
operation is particularly useful in the case of ulcers well to the left of the 
stomach and near the cesophagus. There are, however, not many cases in 
which it is suitable. Excision of an ulcer without performing a gastro- 
enterostomy gives poor results, and should not be practised. 

(c) Partial Gastrectomy. A partial gastrectomy on the lines of that per- 
formed for carcinoma of the stomach (see p. 648), though rather less extensive, 
is nowadays advocated by many authorities for gastric ulcers of all kinds, 
more especially those which are not at the pylorus. There is little doubt that 
for ulcers on the lesser curvature and body of the stomach the results of this 
operation are better than those of gastroenterostomy. It has also the 
additional advantages that that portion of the stomach in which ulcers 
almost invariably occur (the “ ulcer-bearing ’’ portion) is completely removed, 
that the chances of carcinoma arising in the edge of the chronic ulcer are 
eliminated by the removal of the ulcer, and also that the formation of 
secondary ulcers (gastrojejunal and jejunal ulcers (see p. 620) ) is very much 
less likely than after gastroenterostomy ; we have, however, recently seen 
two after gastrectomy. The gastric acidity is also reduced. It must be 
remembered that it is a much more severe operation, and though certain 
authorities claim that its mortality is no greater than that of gastroenterostomy 
(see p. 634), this is a quite incredible statement. In the case of a small ulcer 
it involves removing an unnecessarily large amount of stomach. At times 
marked angmia, or even pernicious ansemia, follows the removal of a large 
part of the stomach, possibly as the result of the loss of some gastric 
ferment. This is said to be less likely to follow Schoemacher’s method of 
gastrectomy. We are opposed to its routine performance in all cases of 
gastric ulcer, but in many cases, where the ulcer is adherent or well away 
‘from the pylorus, it is an admirable operation. For a description of the 
operation, see p. 648. 

(d) Gastromyotomy. This operation aims at giving the ulcer complete rest 
from the muscular movements of the stomach, and consists in cutting through 
the muscular coats of the organ without damaging the mucous membrane 
in a direction roughly forming a circle round the ulcer (see p. 648). We have 
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performed the operation in a fair number of cases, and the results seem 
satisfactory, but it is very rarely performed now. 

(e) Jejunostomy (see p. 628). This is reserved for very severe cases, where 
the ulcer is very large and eroding the liver or pancreas, ¢.¢., in cases where 
it is obvious that a gastroenterostomy will not help and a gastrectomy cannot 
be done, either because of the patient’s condition or the fixity of the ulcer. 
It aims at giving the ulcer complete rest of all kinds by permitting no 
food to enter the stomach for some months. Great improvement usually 
follows. 

(f) Cholecystogastrostomy (see pp. 650 and 763). It has been noticed that 
duodenal ulcer never occurs in the duodenum below where the bile enters, and 
it has been suggested, therefore, that admitting the bile to the stomach might 
cause a gastric ulcer to heal. Some small series of cases have been recorded in 
which the early results at any rate appear to be good. 

(g) In the not uncommon cases where a large ulcer of the posterior surface 
is adherent to the pancreas, and the patient experiencing great pain, the ulcer 





Fie. 221. Perforation of a chronic gastric ulcer. The stomach has been inverted 
so that the mucous membrane is on the outer side. The “stepped” shape of 
the ulcer crater is well shown. 


may be freed from the pancreas and excised. The opening is invaginated 
and sutured and much relief of pain follows. 

Gastrojejunal and Jejunal Ulcer (Secondary Ulcer, Peptic Ulcer). These are 
conditions which sometimes occur after a gastroenterostomy has been 
performed, and consist in a chronic ulceration occurring either upon the 
anastomosis line (gastrojejunal ulcer), or else in the efferent limb of the 
jejunum 1 or 2 inches below it (jejunal ulcer). In the former case it 
is accompanied by the formation of a large amount of inflammatory tissue, 
which may give rise to a big swelling in the transverse mesocolon, and which 
becomes adherent to the transverse colon, pancreas or anterior abdominal 
wall. This condition is the commonest cause of a fistulous opening between 
the stomach and transverse colon (gastrojyejunocolic fistula, see p. 628). 
These ulcers are said to be more common after anterior or en-Y gastroen- 
terostomies, and have very rarely been seen after gastroenterostomy performed 
for carcinoma of the stomach. Though stated to occur in, roughly, 2 per cent. ‘ 
of cases, they are far more common. The cause is not known for certain, but 
it kas to do with errors in the technique of the gastroenterostomy, and is due 
in all probability to the action of the acid gastric contents on the intestinal 
mucosa, while persistence of the original causes which led to the ulcer for 
which the gastroenterostomy was done undoubtedly plays a large part (see 
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pp. 616 and 637). Inasmuch as ulcers on the fundus of the stomach usually 
have a much less acid gastric juice than those of the pylorus or on the duo- 
denum, it is found that these secondary ulcers are most common after gastro- 
enterostomies done for duodenal and pyloric ulcers. The use of unabsorbable 
ligatures or of clamps, the excision of pieces of mucous membrane and the 
formation of small hematomata in the suture line have all been blamed, 
while there is little doubt that the action of the acid gastric juice plays a 
considerable part in their production. They are especially seen in patients with 
a high gastric acidity. The condition may come on at any time within a few 
weeks or several years of the original operation, most commonly about a year 
or eighteen months afterwards. 

The symptoms are very similar to those of the original gastric or duodenal 
ulcer, the pain coming usually two or three hours after a meal, rather more to 
the left and lower down, often about the level of the umbilicus, while there is 
tenderness and rigidity of the upper left rectus. A tender mass may be felt 
in some cases. An X-ray film probably will show rapid emptying of the 
stomach through both the pylorus and the stoma, but the bulbous excrescence 
suggestive of an ulcer crater is not usually detectable. 

The complications of the condition consist of hemorrhage and perforation, 
neither of which is common, and the symptoms of which are exactly similar 
to those arising when these complications occur in a gastric ulcer (see p. 622); 
also the formation of a gastrocolic fistula (see p. 628). 

Treatment. The treatment consists in the first instance in medical treat- 
ment on the lines laid down for gastric ulcer. As this is not likely to be success- 
ful, in most cases operation will have to be performed. 

The ulcer is exposed and it, together with the mass of scar tissue round it, 
is carefully dissected free from the transverse colon and mesocolon, without 
damaging either of these structures or the blood supply of the colon. This 
may be a very difficult procedure. The anastomosis and ulcer are then 
set free and removed, and this will necessitate excising a short piece of the 
afferent and efferent loops of bowel and a small portion of the stomach con 
taining the anastomotic opening. The parts are then repaired :— 

(a) By an end-to-end anastomosis of the afferent and efferent loops and 
closing the openings in the stomach and transverse mesocolon. This does away 
with the gastroenterostomy and is by far the best procedure. It, however, 
can be performed only if the original ulcer has healed and the pylorus is 
patent. 

(6) By restoring the continuity of the bowel and re-establishing the 
gastroenterostomy. This is open to the objection that it is quite likely that 
a fresh secondary ulcer will form upon the new gastroenterostomy. 

(c) By an end-to-end suture to restore the continuity of the small bowel 
and a partial gastrectomy usually of the Finsterer type. 

These operations are of considerable magnitude and difficulty ; the results 
are excellent. 

Complications of Gastric Ulcer. (1) Heemorrhage. This may arise from 
arteries, veins or capillaries, and when severe is due to the ulcer eroding a 
moderately large vessel. This latter condition usually occurs in chronic 
ulcers, especially those on the posterior surface eroding the pancreas, in 
which case the splenic or pancreaticoduodenal arteries may be opened. In 
acute ulcers the bleeding is usually capillary and not serious. It is of greater 
significance in men than in women, where it may take the form of a generalised 
oozing from the mucous membrane. 
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The blood is usually vomited at repeated intervals, when it appears dark 
in colour. The patient complains of pain and discomfort, the pulse becomes 
rapid and soft, while pallor and sweating are marked. After a few hours the 
blood acts as an aperient and large, black, tarry stools will be passed (melena). 
Such hemorrhages are often very severe and much blood is lost, but the 
hemorrhage from a gastric ulcer is usually less severe than from a duodenal 
ulcer and the former variety is rarely fatal. 

Treatment. The treatment of this condition is entirely medical, and an 
operation to stop the hemorrhage should not be countenanced, except in very 
desperate circumstances as when hemorrhage recurs rapidly and repeatedly. 
The patient should be absolutely quiet and be kept flat in bed, given large 
doses of morphia and nothing whatever by the mouth for several days except 
ice to suck. Injection of 10 c.c. of 30 per cent. sterile sodium citrate into 
a vein often arrests the hemorrhage when all other means have failed to do 
so. Rectal feeding may be indulged in in small quantities, and care must 
be taken not to raise the blood pressure. In recurrent cases blood 
transfusion may be ‘necessary by a slow continuous drip; this diminishes 
the risk of a sudden rise of blood pressure, and consequent recurrence of the 
hemorrhage, which may occur with a rapid transfusion. 

After a severe hemorrhage of this kind it is probable that others will occur 
at a later date. One severe hemorrhage, therefore, or repeated small hemor- 
rhages are strong indications that an operation to cure the ulcer should be 
performed (after the hemorrhage has ceased). 

(2) Perforation. This is a common and grave complication most usually 
seen in men, but neither sex and no age are exempt; the oldest we have 
seen being seventy-eight and the youngest eleven years. A perforation 
is usually upon the anterior wall and generally near the pylorus or on the 
lesser curvature ; in young people it is sometimes at the cardiac end. More 
than one simultaneous perforation has been described, but multiple perfora- 
tions are very rare. It varies in size from a pin-prick to an opening as large 
as a sixpence. The tissues for 4 inch around are usually cedematous, swollen 
and covered with flakes of lymph, while the amount of surrounding induration 
and hardness will depend upon the condition of the ulcer previously. In 
acute ulcers very little induration is present. 

Immediately after perforation gastric juice and food matter escape into 
the peritoneum and run down to the pelvis, usually in front of the omentum, 
giving rise to intense irritation. As a result fluid is poured out by the peri- 
toneum, at first clear in character, but soon containing flakes of lymph, which 
make it yellowish, while recognisable food materials may be seen in 
it; the odour of whisky or gin can sometimes be detected upon opening the 
abdomen. For some hours the peritoneum is in an acute state of irritation, 
but after eight or ten hours infection sets in and peritonitis gradually super- 
venes, with its classical pathological appearances (see p. 535). The fuller the 
stomach and the bigger the perforation, the more severe the symptoms and 
the worse the prognosis. In a few cases the ulcer is on the back of the stomach, 
and the pathological changes are then confined for some time, at any rate, to 
the lesser sac. 

These perforations are of three main varieties :— 

(a) When a reasonably large perforation occurs on a free surface, so that 
the general peritoneal cavity becomes involved—acute perforation. 

(6) Where only a very small leak occurs and the stomach is, perhaps, empty 
so that the swelling and outpouring of lymph limit the extravasation to a 
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small area close to the opening, and the general peritoneal cavity is not 
involved—subacute perforation or leaking gastric ulcer. 

(c) Where the perforation occurs into a space shut off by adhesions. There 
is no extravasation and no involvement of the general peritoneal cavity— 
chronic perforation. This gives rise to the formation of a perigastric abscess 
and is described on p. 624. 

Clinical Features of an Acute Perforation. In most cases there is a previous 
history, at any rate for a few weeks, usually for much longer, characteristic 
of a gastric ulcer, though in a few instances the perforation comes without 
warning. It is not uncommon to find that for a few days or weeks before the 
perforation there has been an exacerbation of the previous gastric symptoms. 

There is a sudden onset of intense, continuous, burning, stabbing pain of 
the most excruciating type, situated first of all in the epigastrium over the 
ulcer, but soon radiating all over the abdomen, and especially down whichever 
side of the abdomen the ulcer lies. It also radiates to the hypogastrium. 
The patient may fall down or cry out with it, and nearly always lies still, flat 
on his back, and does not writhe about, as movement appears to make the 
pain worse. At times there is ‘“‘ phrenic pain” referred to the tip of the 
shoulder and due to irritation of the diaphragm and crus. This is often 
bilateral. He may vomit once or twice, but not profusely, and often will 
state that the pain has come on immediately after a meal or during some 
slight exertion. He rapidly passes into a condition of considerable shock, 
with pallor, coldness, subnormal temperature, and a pulse which is thin, 
hard and wiry, but, for the first hour or two at any rate, frequently slow ; 
this should be noted especially. The larger the perforation and the fuller 
the stomach the greater the shock will be, and some cases have died of shock 
within an hour or two of the onset. On examination the abdomen is acutely 
tender, especially over the ulcer, respiratory movements are absent, while all 
the abdominal muscles are as rigid and hard as a board, their tight contraction 
often causing the abdomen to retract and sink in to assume a carinated 
appearance. The patient’s respiration is Jerky and shallow, and his speech 
often difficult. The liver dulness frequently disappears within a few hours, 
though this is an unreliable sign, and the abdomen may exhibit a peculiar, 
high-pitched tympanitic note due to the presence of a mixture of air and fluid 
within it. 

After two or three hours a reaction sets in; all the symptoms become 
slightly less marked, the pain and tenderness become better, probably owing 
to the dilatation of the gastric fluids by peritoneal exudate. The intense 
rigidity, however, persists, and the pulse now rises and becomes more and’ 
more rapid, so that there should be no excuse for being deceived by the 
patient’s apparent improvement. 

After six or eight hours peritonitis begins to set in and the patient gets 
worse, the pulse becoming more and more rapid, profuse vomiting com- 
mences, the pain becomes generalised, and the face anxious. Rigidity and 
retraction become replaced by distension of the abdomen, the facies Hip- 
pocratica develops, and if the perforation is untreated death occurs within 
three days (see also p. 537). 

In the cases where only a subacute perforation or leak has occurred the 
onset is equally sudden, but shock is not present, and the signs and symptoms 
remain localised to a spot in the neighbourhood of the ulcer and are much less 
severe, General peritonitis does not set in, and if untreated resolution may 
occur, though a perigastric abscess is likely to form. 
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The differential diagnosis of the condition is discussed in Chapter XVII. 

Treatment. The treatment consists in operation as early as possible ; 
this is of the greatest urgency, and no medical treatment exists. It is, in a 
few instances, advisable to wait for one or two hours for the patient to rally 
from the initial shock, but such cases are very rare and every moment saved is 
of value. A paramedian incision on one side of the abdomen is made, and on 
opening the peritoneum, gas and a thin, yellowish watery fluid, with flakes of 
lymph and particles of food in it, will escape. The perforation is usually 
easily seen by noting where the gas and fluid come from, and by the flakes of 
lymph and induration in its neighbourhood. The rest of the abdomen is 
packed off, the ulcer is brought up as near the surface as possible, and the 
opening is closed if possible by an inner through-and-through catgut stitch 
and an outer Lembert inverting layer of stitches. 

In some instances it will not be possible to suture the perforation owing to 
its size, situation, or to the stitches cutting out from the softened tissues, and 
then a small portion of omentum the size of half a crown should be cut off and 
sewn over the opening as accurately as possible. A few very large perfora- 
tions will be seen in which even this is impossible, and then a tube should be 
put down to the ulcer with a plug round it and left in for a few days; some 
surgeons suture an omental graft on, as well as suturing the ulcer. The 
whole of the stomach, and the lesser sac, also should be examined in case 
another perforation is present. 

Many surgeons advocate that after closing the perforation a gastro- 
enterostomy should be performed there and then as a routine. We are 
entirely opposed to this, except in those cases where the ulcer or the 
suturing of the perforation has produced a stenosis of the pylorus or of 
the stomach. . 

At the end of the operation no irrigation should be performed, but the 
peritoneum is emptied of gastric contents by means of suction or sponged as 
dry as possible with gauze mops, and the question of drainage will then arise. 
If the perforation has occurred less than twelve hours before, there is no 
need, to drain the abdomen, but in cases of longer duration than this a drainage 
tube had better be introduced through a separate stab wound into the pelvis. 
The after-treatment is that of gastric operations in general, special attention 
being paid to keeping the patient upright in the Fowler position; small 
quantities of water should be given by the mouth from the first, and the 
general lines indicated in Vol. I., Ch. I., followed. 

The complications which may follow the operation are those of any other 
acute abdominal operation (see Vol. I., Ch. I.), but in these cases there is special 
liability to the development of pneumonia, empyema and subphrenic abscess. 
Residual abscesses elsewhere in the peritoneum are also seen. 

Prognosis. Without operation less than 3 per cent. of cases recover. If 
the operation is undertaken within ten hours recovery is highly likely, up to 
fifteen hours it is reasonably likely, but after eighteen hours it is uncertain. 

After a successful recovery from a perforation all symptoms of the ulcer 
nearly always disappear for from six to eighteen months, and the patient 
appears to be completely cured. After this time, however, further pain and 
ulcerative symptoms may supervene; the patient is then back in the con- 
dition he was before his perforation and further treatment will be required. 
We do not however consider this sufficient reason for performing 4 gastro- 
enterostomy at the time of the perforation. 

(3) Pexigastric Abscess. This is usually the result of the so-called chronic 
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perforation of the stomach, where a leakage is limited by adhesions and a 
localised abscess results, which lies in the peritoneum and is more or less in 
the subphrenic region. The abscess is usually found under the left vault of 
the diaphragm ; occasionally it is in the lesser sac. 

Such a patient often gives a characteristic history of an ulcer, and also 
that some days before a sharp attack or exacerbation of symptoms has 
occurred. After a few days the temperature and pulse rise, and a tense, 
tender, rounded swelling appears in the epigastrium. As the abscess may 
contain gas the swelling is frequently resonant, while the patient emaciates 
rapidly and becomes seriously ill. If not properly treated such an abscess 
may burst into the peritoneum and cause peritonitis, may pass through the 
diaphragm and cause an empyema, may burst into the lung and be expecto- 
rated, or may burst through the anterior abdominal wall. In this case it is 
likely to be followed by a gastric fistula (see p. 627). In other instances it 
has burst into the colon and given rise to a gastrocolic fistula (see p. 627). 

The treatment of a perigastric abscess consists in opening and draining it 
as soon as possible; nothing else should be done at the time, but further 
treatment may be necessary later should a fistula supervene or for continua- 
tion of the ulceration. 

(4) Perigastric Adhesions (Perigastritis). Nearly every case of chronic 
ulcer gives rise to adhesions between the stomach and surrounding parts. 
In most cases these cause no symptoms, and in many cases they are beneficial 
in limiting the ulcer and preventing perforation, but in other instances they 
produce deformity and stenosis of the pylorus or stomach (see below), while 
they may delay the healing of the ulcer or give rise to disease in neighbouring 
organs, such as the gall-bladder. Those ulcers which are adherent to the 
pancreas give rise to especially violent pain. Their treatment is that of the 
gastric ulcer, with which they are associated, while it must be remembered 
that they will render operative interference considerably more difficult. 

(5) Pyloric Stenosis and Hourglass Stomach. Cicatricial stenosis and con- 
traction are frequently produced by the healing and fibrosis of large ulcers. 
They are rarely seen in acute ulcers, but may be very marked in cases of 
chronic ulcers of old standing. They are usually seen in three situations :— 

(a) Near the oesophagus, where they produce dysphagia and difficulty in 
swallowing, with regurgitation of food similar to that appearing in an 
cesophageal stricture. 

(b) On the body of the stomach, where they cause hourglass stomach. Here 
the contraction may be very exaggerated and is usually the result of a very 
chronic saddle-shaped ulcer on the lesser curve, involving both sides of the 
stomach. Surrounding adhesions help to constrict the stomach, which 
gradually becomes deformed into two separate compartments connected by a 
narrow opening usually about 4 inches from the pylorus. The greater curva- 
ture appears to be drawn up towards the lesser, while the upper pouch is 
usually the larger, lying behind the left costal margin, the lower one only 
being obvious below the ribs. It must not be forgotten that carcinoma of the 
stomach and perigastric adhesions may cause a similar condition. The portion 
of the stomach above the constriction becomes both dilated and hypertrophied. 

Clinical Features. The condition is far more common in women and is 
usually preceded by a history of gastric ulcer for many years. The pain 
gradually becomes more continuous, vomiting becomes more marked and the 
vomited fluid more foul. Finally, the patient vomits at intervals of twenty-four 
to forty-eight hours very large quantities of foul, frothy, partly digested food, so 
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that the condition closely resembles pyloric stenosis (see below). Succussion 
splash will be present ; visible peristalsis, passing from left to right, is occa- 
sionally seen. Tetany is sometimes seen in association with this condition. 

An X-ray examination with a barium meal almost invariably demonstrates 
the condition, and is so certain a means of diagnosis that such accessory tests as 
distending the stomach or washing it out with a known quantity of fluid, which 
is measured on its return, are quite unnecessary. Care must be taken to exclude 
a functional spasm of the stomach in the X-ray film. It must be remembered 
that the condition frequently coexists with pyloric stenosis (see below). 

Treatment. This is essentially surgical, as no medical treatment is of 
benefit. The abdomen is opened, and the actual procedure adopted will 
depend upon the nature of the constriction. In a few cases where the con- 
striction is central, a gastroplasty, performed in a manner similar to a pyloro- 
plasty (see p. 650), or to Nelaton’s operation for hare lip (see p. 154), can be 
performed. This is not usually satisfactory, and better results will be obtained 
either by a circular sleeve resection of the central part of the stomach, con- 
taining the stricture, followed by end-to-end anastomosis, or by anastomosing 
the two pouches together below the stricture, gastrogastrostomy. In many 
cases where active ulceration appears to have ceased a simple gastroenteros- 
tomy performed into the upper pouch will produce a cure; but care must be 
taken that the upper pouch is selected, as the lower division has before now 
been mistaken for the whole stomach. In the fairly common type of case, 
where the condition coexists with a pyloric stenosis, none of these procedures 
will be sufficient. Here either a gastrogastrostomy, combined with a gastro- 
enterostomy into the distal pouch, or a double gastroenterostomy one into 
each pouch, or a partial gastrectomy will be necessary. 

(c) Pyloric Stenosis. This is a common condition as a sequel of an ulcer. 
The muscular coat of the stomach becomes hypertrophied, but after a time 
the stomach dilates and becomes huge in size, reaching even down to the 
pubes, while the food collects there for days and ferments, and it is at this 
point that symptoms commence. The patient will give a history for many 
years pointing to gastric ulcer; more recently the pain has become more 
continuous and the vomiting more profuse and not related to meals, until 
finally, at intervals of one or two days, he vomits quantities of partly digested, 
frothy, foul-smelling food. Rapid wasting occurs and constipation is marked. 
On examination there will be signs of a grossly dilated stomach with succus- 
sion splash, and visible peristalsis passing from left to right, while the X-ray 
appearances are absolutely characteristic. This condition also is sometimes 
accompanied by tetany. 

Though the majority of these cases are due to the healing of a gastric ulcer, 
spasm of the stomach plays a part in increasing the symptoms. Other cases 
are due to the contraction of perigastric adhesions ; not infrequently carci- 
noma is the cause of the obstruction (see p. 631), while there is a rare con- 
genital type occurring in infants (see p. 628). 

Treatment. Though the condition may be relieved and the symptoms 
palliated by careful washing out of the stomach, operation is the only means 
of cure. This should consist of a simple gastroenterostomy. There is no 
class of case in which gastroenterostomy provides a more complete or more 
dramatic cure, so much so that we have no sympathy with those who advocate 
a formal partial gastrectomy for pyloric stenosis. Finney’s operation is also 
suitable for these cases provided there is no large mass of scar tissue round the 
pylorus and if all ulceration has healed. 


GASTRIC TETANY 627 


Gastric Tetany. It is in cases of gastric obstruction where much dilatation, 
stasis and fermentation occur that tetany is occasionally seen. This takes the 
form of hyperexcitability and fibrillary twitchings of the muscles, with spasms 
or cramps of the hands- and feet, the hands in particular taking up a 
characteristic position, with the fingers and thumb indrawn to form a cone. 
The cause of this condition is unknown, but it is considerably more common 
to see tetany in association with gastric conditions than in thyroid conditions. 

The treatment consists in relief by washing out the stomach with a weak 
solution of permanganate of potash, while it is an indication strongly pointing 
to operative cure of the gastric obstruction. 

Acute Dilatation of the Stomach. This is a serious and rare condition 
which is most commonly met with following an abdominal operation, especi- 
ally one on the upper abdomen. It is occasionally seen after other operations 
and sometimes arises as a terminal condition in wasted and weak patients. 
Its cause is unknown, but the stomach and duodenum rapidly become greatly 
dilated and unable to empty themselves, peristalsis being absent. Ulceration 
and erosions of the stomach may occur rapidly and give rise to a blood- 
stained vomit. Personal idiosyncrasy may play some part in it as it has 
occurred in the same patient several times after different operations. The 
stomach becomes elongated and V-shaped with a thin and even translucent 
appearance. It has occasionally set in suddenly during an abdominal 
operation. The epigastrium and upper abdomen become full, the stomach 
resonance enormously increased, and there is vomiting of profusely large 
quantities of greenish watery fluid, with intense thirst and restlessness. 
After a time the vomit may become brown and foul. In spite of this 
continuous overflow from the stomach the distension is not relieved. The 
patient becomes exceedingly ill, with a small and rapid pulse, and usually dies 
within a few days. Pathological theories to account for it are :— 

(a) That it is a toxic condition, due possibly to septic absorption, in which 
the anesthetic and handling of the stomach may play some part. 

(b) That it is due to a combined vagus and sympathetic paralysis, and may 
be analogous to paralytic ileus (see Vol. I., Ch. XII). 

(c) That it is due to the downward drag of the superior mesenteric artery, 
which may press upon and constrict the duodenum. 

(d) That the descent of the grossly dilated stomach may kink and obstruct 
the third part of the duodenum. 

Treatment. In the first instance the stomach should be washed out 
frequently, while the patient may be nursed lying upon his face. Absolute 
rest must be given to the stomach. Morphia is valuable and a drachm of 
adrenalin in an ounce of water should be given every hour for six or eight 
doses. Gastroenterostomy or gastrostomy to provide drainage of the 
stomach is sometimes beneficial. Stimulants will be necessary, while the 
patient should be laid flat upon his face, or placed in the knee-elbow position 
at intervals to relieve the gastric descent. 

Gastric and Gastrocolic Fistula. These are two distressing conditions which 
are occasionally seen as complications of certain diseases of the stomach. 

(a) Gastric Fistula. This is usually the result of either a perigastric 
abscess, which has been opened or burst spontaneously, a wound of the 
stomach, or a gastric ulcer or gastrojejunal ulcer which has involved the 
anterior abdominal wall. It is sometimes the result of a carcinoma or a 
badly performed gastrostomy. Gastric juice escapes from the fistula, and 
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becomes digested, and the tissues round intensely sore and irritated. If large 
quantities of food escape the patient will waste, but this is not usual except in 
pyloric and duodenal fistula. 

Small fistule: probably will heal on their own, especially if the patient is 
fed by the rectum for a few days. Should this fail the abdomen will have to 
be explored, and the cause of the fistula found and dealt with. The skin 
must be protected with greasy ointment and dressed with an alkaline solution. 

(6) Gastrocoltc Fistula. This is usually the result of a secondary gastro- 
jejunal ulcer (see p. 620) and is better named a gastrojejunocolic fistula. It 
is rarely caused by carcinoma of the stomach or a perigastric abscess. Itisa 
distressing condition, in that the patient complains of foul, fecal-smelling 
eructations, and may vomit semisolid fecal matter. In addition to this 
diarrhoea is pronounced, especially of a lienteric type, which comes on 
immediately after a meal and contains much undigested food. The stomach 
cannot be distended with air, while a bismuth meal will demonstrate the 
condition at once. Rapid wasting of the patient usually occurs. 

Treatment is urgently demanded, and consists in operation by means of 
which the stomach and colon are exposed and separated by careful dissection. 
The two openings into them are then sutured independently. In many 
instances the causative condition will have to be removed, and this will often 
involve removing a portion of stomach and jejunum (see p. 619). 

Gastroptosis. This is a common condition in which the stomach is pro- 
lapsed downwards, so that its pyloric end is at a much lower level than 
usual. It is nearly always associated with a general visceroptosis (Glenard’s 
disease, see p. 655), so that the liver, right kidney, and other viscera are also 
at a lower level. The effect of the sagging is to render it difficult for the 
stomach to empty, and as the condition is accompanied by hypotonicity of 
all the musculature, considerable dilatation of the stomach usually occurs 
also. When standing up the patient appears pot-bellied, and the stomach 
can be seen to stand out prominently, while a bismuth meal will demonstrate 
the condition at once. The symptoms are usually those of visceroptosis 
(see p. 655), ¢.e., vague epigastric pain, worse on exercise, and better after rest, 
with succussion splash, acid eructations, constipation, and loss of weight. 
They are accompanied usually by a considerable amount of neurasthenia. 
Gastric acidity is usually diminished and hsmatemesis occasionally occurs. 
There is no visible peristalsis. 

Treatment. The treatment is that of visceroptosis and neurasthenia in 
general, and consists in massage and electrical treatment and the wearing of a 
proper abdominal belt, which must be put on while the patient is in the 
recumbent position, Curtis’ abdominal support being by far the best if the 
patient will wear it. Dieting and gastric lavage are to be avoided if possible, as 
increasing the neurasthenia. 

Many operations have been devised for this condition, which consist in 
supporting the stomach in various ways (gastropexy, Rovsing, Beyea), or 
diminishing the size of the stomach by suturing it (gastroplication). They 
are all equally futile and undesirable. On no account whatever should a 
gastroenterostomy be performed. 

Congenital Hypertrophic Pyloric Stenosis. This is an uncommon con- 
dition met with in tiny infants, usually males who are breast-fed (85 per cent.), 
and frequently the first children of intellectual parents. It has been recorded in 
adults, but this is very rare and in most cases there is a record of similar trouble 
in babyhood. There is marked hypertrophy of the circular muscle of the 
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pylorus, the pylorus in a baby four or five weeks old taking the form 
of a shining white tumour the size of the terminal joint of the thumb, con- 
sisting almost entirely of true muscle tissue with- 
out any fibrosis, and feeling very hard, with a 
sharp division from the duodenum. This produces 
very marked stenosis of the passage, while the 
mucous membrane is thrown into folds and further 
obstructs it. As a result of the obstruction the 
whole stomach becomes enlarged and hyper- 
trophied. Theories as to the cause of this condi- 
tion are numerous :— 

(a) That it is due to over-action of the sym- 
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(6) That there is a persistent spasm of the 
pylorus, which leads to hypertrophy of the muscle. 

(c) The most probable theory is that there is some inco-ordination of the 
neuromuscular apparatus, so that the pylorus fails to dilate, the condition 
being exactly analogous to the achalazia seen in the cesophagus; similar 
states are occasionally seen at the ileocescal valve and at the pelvirectal 
junction (see Vol. I., Ch. XII_). 

The baby is perfectly healthy for a few weeks and usually a particularly 
fine child. Symptoms come on almost always between the third and fifth 
weeks, and consist of intractable, persistent vomiting of an expulsive kind, 
more resembling the vomiting of an adult than an infant. The vomit is 
almost immediately after feeding, is explosive and expelled some distance, and 
consists of food and mucus ; it never contains bile ; rarely there is hemate- 
mesis or coffee-ground vomit. It does not occur after every feed. The infant 
rapidly emaciates and constipation is marked, the stools being slimy and 
scanty, like those before the milk stools are established. The facies may be 
characteristic, with a furrowed brow, pale thin cheeks and prominent sucking 
pads. The lip reflex is very brisk, the fingers are sucked and the appetite 
appears enormous. After a short time waves of gastric peristalsis can be 
seen passing from left to right and ending at the pylorus, while in many cases 
a tumour can be felt in the position of the pylorus, and may be noticed to 
harden and soften at intervals ; this may need careful and frequent examina- 
tion for its detection. A bismuth meal can be given through a rubber catheter 
with perfect safety and will demonstrate the condition. The symptoms some- 
times exhibit a curious intermittency. 

Treatment. A few cases are improved by change in the diet or by repeated 
lavage of the stomach ; circumcision is said to have cured others, but these 
cases are probably due to spasm of the pylorus rather than to true obstruction. 
Recently the use of atropin in the form of humidin has been reported as 
effecting successful cures. These methods should be tried for a short time, 
but if they fail, and before the child becomes emaciated, operation will be 
necessary. 

The old operations, such as gastroenterostomy, dilatation of the stomach 
by Loreta’s method, pyloroplasty, etc., have all been entirely replaced by 
Rammstedt’s operation. The abdomen is opened by an incision high up on 
the right side over the liver. The advantage of this is that when sewing 
up the wound (always a difficult thing todo in a baby who may be straining) 
the liver will come down and keep the abdominal contents inside. The 
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pyloric tumour is brought out, and'a single longitudinal incision made through 
all the muscle fibres till the mucous membrane appears and pouts out. Care 
must be taken not to damage this latter structure. No stitch is introduced in 
the pylorus and the abdomen is closed. The operation takes only a few 
minutes ; it has a mortality of from 5 to 10 per cent., but gives excellent 
results. It is occasionally followed by hyperpyrexia or by severe diarrhea 
for some days. Afterwards the children appear to grow up healthy and fit, 
and, like those affected with asthma and tuberculosis, appear to be above the 
average in intelligence. If for some reason or other no operation is done, 
and the child lives, the symptoms tend to clear up about the sixth month. 

We have come across a few cases of young adults with chronic gastric pain 
and vomiting, where on operation what appears to be a congenital narrow- 
ness of the pylorus has been found with the remains of a tumour. This prob- 
ably represents the end results of infantile cases which have survived but 
not been treated. It is easily relieved by a gastroenterostomy. 

Gastric Fibromatosis (Leather-bottle Stomach). In this condition the 
submucous coat of the stomach undergoes what appears to be extensive 
fibromatosis. The condition is rare. It may be the result of syphilis, or some 
unknown toxic condition, while it is sometimes associated with a chronic 
gastric ulcer. Most commonly, however, it is a very fibrosed and scirrhous 
type of carcinoma (see p. 631). The stomach becomes converted into a firm, 
hard, contracted tube, about half its proper size, while the peritoneum 
over it is particularly white and thick. On section its wall is half or even one 
inch in thickness, the increase in bulk lying chiefly in the submucous layer. 

Clinically the symptoms are those of very vague gastric disturbance, pain 
and vomiting, while only small amounts of food can be taken without causing a 
feeling of fulness. Unless a palpable tumour can be felt the condition is not 
likely to be diagnosed except by means of X-ray examination. Quite apart 
from the fact that a great many cases are malignant, the only treatment con- 
sists in a gastrectomy, which sometimes may be partial but often will have 
to be complete. 

Volvulus of the Stomach. This is a rare condition occurring in middle- 
aged people. It may be partial or total, while the stomach may rotate round 
either its horizontal or a vertical axis, and there is considerable displacement 
of the colon, spleen and pancreas. The condition is usually associated with 
and probably caused by (1) diaphragmatic hernia or openings in the mesentery ; 
(2) lesions of the stomach such as growths or adhesions, and especially hour- 
glass deformity ; (3) marked ptosis; (4) at times it appears to be entirely 
idiopathic. There is little interference with the circulation and gangrene 
has not occurred. The rotation naturally closes the pylorus and marked 
distension occurs. Overloading of the stomach, or possibly severe vomiting, 
may play a great part in causing the condition. 

Clinical Features. There is sudden severe pain in the epigastrium and back. 
Vomiting (of stomach contents only) is marked, and after a time this ceases, 
but uncontrollable retching sets in, which is very characteristic. Inability to 
swallow occurs, and all food is returned at once. Epigastric distension is 
very marked. Thoracic pains and displacement of the apex beat may be 
seen, while a stomach tube cannot be passed. It will be seen that the clinical 
features are usually characteristic enough to enable a diagnosis to be made. 

Treatment. Laparotomy must be performed at once. It may at first be diffi- 
cult to discover the exact state of affairs, and it is usually impossible to reduce 
the volvulus until the gas has been withdrawn from the distended stomach by 
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aspiration. The opening in the stomach is closed at once and the volvulus un- 
twisted. Some form of gastropexy may be advisable to prevent a recurrence. 

Diverticulum of the Stomach. A fair number of cases have been 
described in which small diverticula of the stomach wall are present, usually 
at the cardiac end and on the posterior surface. They have given rise to vague 
symptoms resembling a gastric ulcer, sometimes with hemorrhage, and have 
been discovered on X-ray examination. Two types appear to exist :— 

(1) Congenital—where all coats of the stomach exist in the diverticulum. 

(2) Acquired—where no muscle coat is present. These are the commonest 
type and seem to consist of a hernia of the mucous membrane at a spot where 
the muscle is weak and the fibres widely spaced. Some of these may be 
traumatic. If the opening is small, retention of food will occur in the diver- 
ticulum and lead to decomposition and inflammation. The diverticulum is 
impalpable and only discoverable by X-ray examination. 

Treatment. Many of these diverticula require no treatment, but if causing 
symptoms they must be removed by operation. 


NEW GROWTHS OF THE STOMACH 


Gastric Carcinoma. Nearly all growths of the stomach are carci- 
nomata. The complaint is exceedingly common and is equally seen in 
either sex, no age between twenty-five and seventy being exempt. It is the 
commonest form of carcinoma in the male and in the female is only super- 
seded by the breast and uterus. Some authorities state that it starts in a 
pre-existing chronic ulcer in a large number of cases (variously given as 3 to 
75 per cent.), but it is more likely that this only occurs in about 10 per cent. 
of instances (ulcer-cancer) (see p. 616). Investigation by the British Medical 
Association in this country failed to reveal any definite case of carcinoma 
starting in a gastric ulcer, though we have personally seen fifteen or twenty 
in which it was quite clear microscopically and macroscopically that this had 
occurred. The most recent figures tend to show that probably 10 per cent. 
of ulcers become carcinomatous and 17 per cent. of carcinomata of the stomach 
have arisen in ulcers. 

Pathology. Most commonly the tumour commences near the pylorus and 
in the neighbourhood of the lesser 
curvature, but the fundic end is by no 
means exempt. The growth may be 
spheroidal-celled or columnar-celled 
in type, the former being the more 
common and usually occurring on 
the fundus of the stomach, while the 
latter is more commonly seen at the 
pyloric end. A few growths at the 
cesophageal end have clearly spread 
down from the cesophagus and are 
squamous in type. A considerable 
degree of fibrosis is often present, _— 
especially in the pyloric part, 80 Fria. 223. Carcinoma of the pylorus, show- 
that the growth is sufficiently hard ing the invasion secs ee layer 
and nodular to be described as a a ia aa al ace 
scirrhus, and colloidal degeneration is not uncommon. These growths 
are nodular and papilliferous in type, with early ulceration. In some of 
them the papilliferous element is not marked, and then the gastric surface of 
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the growth is occupied by a hard, craggy ulcer with a raised everted edge. 
The fibrous nature of the pyloric growths, together with their slow growth, 
tends to constrict the lumen and produce pyloric obstruction. Here the disease 
shows no tendency to spread into the duodenum, but it extends along the lesser 
curvature. In other cases pyloric obstruction may be due, not to constric- 
tion and fibrosis, but to the proliferating mass of the growth. The growth 
does not often cause an hourglass stomach. It is in the submucous layer of 
the viscus that the carcinoma spreads most extensively, as this is where the 
lymphatics chiefly run, but in time all the coats become involved. When the 
peritoneal coat becomes involved, adhesions, ascites and diffuse secondary 
growths all over the peritoneum and omentum rapidly set in. These 
adhesions soon anchor the growth and may fix it to the liver, pancreas, 
colon, or even the anterior abdominal wall, so that not infrequently there 
is @ huge mass in which several viscera are inextricably mixed up. Ina 
few instances a diffuse carcinomatous infiltration of the whole stomach gives 
rise to a leather-bottle stomach (see p. 630). 

The lymphatic spread of the growth is important. From the pylorus the 
growth runs along the lymphatics to the lesser curvature and reaches the 
glands in the neighbourhood of the coronary artery. It spreads to a lesser 
extent along the greater curvature, while the glands behind the pylorus and 
upon the pancreas also become involved. Subsequent to this the glands in 
the hilum of the liver become invaded and soon the liver itself is involved. 
These growths in the stomach are naturally in a septic condition from the 
first, and a considerable amount of the glandular enlargement may be due to 
sepsis and not to carcinoma. In a few instances the growth has spread up 
through the mediastinal lymphatics or the thoracic duct and given rise to a 
characteristic malignant enlargement of the lymphatic glands at the root of 
the neck on the left side (Virchow’s gland). Apart from this it is rare to see 
metastases in distant parts of the body, though widespread peritoneal involve- 
ment nearly always occurs before the end. The early signs of peritoneal 
involvement are often found in the form of a few nodules in the pouch of 
Douglas, which seem to be due to cells having dropped off the main growth 
and become transplanted across the peritoneum (transccelomic implantation). 
The growth must be regarded as of a moderately malignant type. 

Certain complications occasion- 
ally occur. Pyloric obstruction is 
common, hourglass stomach rare, 
as also are perforation, perigastric 
abscess or gastric fistula. Em- 
pyema, as the result of involve- 
ment of the lung or pleura, is 
sometimes seen. 

Clinical Features. In most cases 
the early symptoms are vague and 
indefinite, often taking the form 
merely of slight indigestion, 
anzmia, weakness or wasting. 
Fia. 224 Reransaia of the pylorus with every case 08 MOE u oy there 

Ce ioe : = fore, commencing after the age of 
pain eee amr forty should be regarded with 
considerable suspicion. Failure of appetite (especially for meat), loss of 
weight and epigastric pain may each be the first symptom, and all super- 
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vene sooner or later. The pain is not particularly related to food, though it 
shows some tendency to be made worse by meals. Acid belching, marked 
anemia and vomiting soon set in, the latter often not relieving the pain, 
while it is not usual for the vomit to contain blood ; it occasionally, however, 
resembles coffee grounds. The tongue is usually clean. In some cases the 
anzmia is so-marked and the patient of such a lemon colour that pernicious 
anemia is simulated. 

Careful abdominal examination must be made by the usual methods. It 
cannot be insisted upon too strongly that the presence of a palpable lump is 
a late sign, probably meaning that the growth is inoperable, and the surgeon 
must endeavour to diagnose his cases before a mass can be felt. Such methods 
of examination as inflation of the stomach with air and the examination of 





Fia. 225. Carcinoma of the stomach with enlargement of the glands, showing 
the portion of the stomach to be removed. 


the gastric juice by means of a test meal are usually valueless, the latter 
especially, as by the time hydrochloric acid is absent the condition will be 
inoperable. They are rendered unnecessary by the extremely exact informa- 
tion which can be obtained by means of X-ray examination with a bismuth 
or barium meal. If a carcinoma is present this latter method will show that 
the motor power of the stomach is diminished ; it may show obstruction and 
delay, while it usually will demonstrate a characteristic “ filling defect” in 
the form of a bite or excavation out of the barium shadow caused by the 
growth. Pyloric obstruction, if present, will be demonstrated also. Micro- 
scopic examination of the vomit occasionally will show pieces of growth in it. 
Slight differences in the symptomatology may occur according to where the 
growth is situated : 

(a) At the Cardiac End. Here no tumour will be felt. Pain and difficulty 
on swallowing may be present and vomiting will be marked, the symptoms 
closely resembling those of carcinoma of the cesophagus. 

(b) At the Pylorus. Here the indigestive symptoms are most marked. 
The vomiting becomes especially severe after a time, while in this situation a 
tumour is more likely to be felt. It will lie in the neighbourhood of the 
umbilicus, be hard and nodular, movable at first, later fixed, tender on pres- 


634 THE STOMACH AND DUODENUM 


sure and possibly receiving transmitted pulsation. Such a growth sooner or 
later causes pyloric obstruction, when the stomach becomes dilated and the 
characteristic symptoms described on p. 626 are present. When this occurs 
loss of weight is very rapid. 

(c) On the Body of the Stomach. Here the symptoms are particularly slight 
at first, while a tumour may or may not be felt. Such symptoms as there are, 
are nearly almost entirely indigestive. 

As the condition advances the tumour becomes larger and more palpable, 
while it finally comes to consist not only of the stomach, but of adherent 
omentum, colon, liver, pancreas, etc. Pressure effects from either the primary 
or secondary growths will set in, and will give rise to jaundice, cedema of 
the legs and ascites. The latter condition may be due either to pressure upon 
the portal vein in the hepatic hilum or to the irritation caused by multiple 
growths studded over the peritoneum. Chylous ascites is occasionally 
seen, while early metastases may be discovered on rectal examination in 
the pouch of Douglas (see p. 632), or glands may be felt in the left side of 
the neck (see p. 632). Subcutaneous nodules are occasionally felt round 
the umbilicus. 

In those cases where the carcinoma becomes grafted upon a simple ulcer 
the change in the symptoms is very slight and unnoticeable, and many of the 
characteristic features of a simple ulcer persist after the condition has become 
malignant. 

We, wish again to emphasise the fact that most cases where a lump can be 
palpated have passed already beyond the stage of radical removal, and it is 
only by exploratory laparotomy, when the symptoms and X-ray appearance 
seem to justify it, that cases are likely to be met with in an operable condition. 
The majority of cases are still encountered when this stage has been passed. 

Treatment. The only possible treatment for this condition is its complete 
temoval, together with its lymphatic drainage area. This is done by means of 
a partial gastrectomy as described on p. 648. In most cases the operation 
commences as an exploratory laparotomy in order both to make the diagnosis 
and to ascertain whether the growth is operable, and in any patient over 
forty, with persistent indigestion, which is not easily relieved medically, such 
an exploration is advisable. It is not possible to say until the abdomen is 
opened whether the growth is removable or not. The presence of glands in 
the hepatic fissure, of secondary nodules in the liver, in the pouch of Douglas, 
or elsewhere, of course render it inoperable, as also does fixity to the 
pancreas. ; 

Fixity to and infiltration of the transverse colon in our opinion contra- 
indicates operation, though this is not the opinion of all surgeons. The mere 
fact that the stomach is extensively involved does not necessarily contra- 
indicate operation provided other structures are free, for the whole stomach 
has been successfully excised. 

Those growths which are near the pylorus are the most suitable for excision. 
In the case of carcinoma of the body of the stomach, removal is sometimes, 
but not often, possible; it will have to be an extensive procedure. When 
the growth is near the cardiac orifice it is not likely that it will be removable. 

In many cases where the growth cannot be removed temporary benefit may 
be obtained often by means of a gastroenterostomy. In patients who are 
weakly or feeble it may be possible to remove an operable growth by doing a 

gastroenterostomy first and removing the growth in ten days or a fortnight 
Billroth’s second method). A gastroenterostomy is specially indicated when 
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vomiting is marked, or when the pylorus is obstructed by the growth. It 
may be either anterior or posterior (see p. 645). This is often followed by 
cessation of vomiting, increase in weight, and marked improvement, but it 
probably does not produce a prolongation of life of more than three or four 
months, and is by no means free of risk. Cases will be encountered where 
on laparotomy the growth proves to be so extensive that even a gastro- 
enterostomy cannot be performed. Life may then be prolonged (if con- 
sidered justifiable, which is unlikely) for a few weeks by means of a 
jejunostomy (see p. 698). : 

In a few cases, where the growth is high up near the cardiac opening, a 
gastrostomy may be beneficial. 

Many cases are seen in which even a laparotomy is inadvisable; thus if a 
very large mass can be felt, if ascites or jaundice are present, or evidence of 
dissemination elsewhere, it is better not to advocate any operative procedure 
at all. 

The ultimate prognosis after a successful removal is poor ; very few patients 
live five years, and it must be remembered in this connection, as in all cases of 
carcinoma, that there is no time period after which a patient can be considered 
cured, as a recurrence may occur at any date. 

In inoperable cases, as elsewhere, any recognised method of treatment, 
such as radium, X-rays, lead injections, etc., may be considered justifiable, 
though they are not in the least likely to da any good. Washing out the 
stomach, a careful diet, and administration of morphia will help to keep the 
patient comfortable. 

Sarcoma of Stomach. This is a rare condition. The symptoms are similar 
to those of carcinoma, save that they occur in younger people, hematemesis 
is more frequent, and there is usually a big, round, elastic mass. The condi- 
tion is usually fibrosarcomatous and amenable to operation. Its treatment is 
the same as that of carcinoma. 

Simple New Growths. These are very rare; lipoma, fibroma, myoma, 
myxoma and adenoma have been described. They usually cause no symptoms 
whatever, but give rise to an easily palpable, round, smooth, movable tumour 
in the upper abdomen. This tumour is often pedunculated, and tends to 
drag the stomach down to the lower part of the abdomen, while characteristic 
changes will be seen in the X-ray film. The treatment consists in removal 
by operation. 


THE DUODENUM 


Foreign Bodies in the Duodenum. A body which passes through the 
pylorus, unless it is thin and elongated, 7.e., a hair-pin, usually passes through 
the duodenum satisfactorily. In this case its length may render the body 
unable to turn the corner of the duodenum; such bodies are usually found 
impacted at the junction of the second and third parts. If sharp they may 
slowly penetrate the duodenal wall and pass partly into the liver or pancreas. 
They give rise to few symptoms, except pain and vomiting, and usually can be 
demonstrated by means of X-ray pictures. 

Treatment. This consists in laparotomy; the duodenum is incised, the 
foreign body removed and the opening closed in two layers. If the retro- 
peritoneal portion of the duodenum is opened care must be taken to close the 
peritoneum over the duodenum. It may be possible to guide such a body 
down into the jejunum, as this is a safer portion of the bowel to open. 

Congenital Duodenal Atresia. This is a rare condition, in which, owing to 
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a developmental defect, a narrowing and more or less complete blockage 
occurs about the centre of the duodenum. The condition is usually seen in 
the neighbourhood of the bile papilla, where the foregut and midgut meet. 
The symptoms, therefore, occur in a recently-born child, and resemble those 
of congenital pyloric stenosis (see p. 628), save that they come on earlier, the 
vomit contains bile, and no tumour can be felt. The X-ray appearances also 
are different. The treatment consists in a gastroenterostomy. This must be 
avers as quickly as possible, and is a very serious procedure in a tiny 
infant. 

Duodenal Diverticulum. This is also a very rare condition, where a con- 
genital diverticulum occurs about the middle of the duodenum at its concave 
border, the wall sometimes containing a small portion of pancreatic tissue. 
The intestinal contents get into the pouch, which tends to increase in size and 
give rise to distension and vague upper abdominal symptoms. An X-ray 
photograph usually shows the condition. The diverticulum should be removed 
by laparotomy. 

Ruptured Duodenum. The duodenum is one of the parts of the intestine 
which from its fixity is specially exposed to injury, and the duodenojejunal 
flexure is one of the most common sites for a rupture of the bowel to occur. 
This most commonly follows after a crush, “ run over ”’ injury, or blow in the 
epigastrium. The signs and symptoms of a ruptured duodenum depend 
largely upon whether leakage occurs into the peritoneal cavity or into the 
retroperitoneal tissues. In the former case they are those of rupture of the 
bowel in general (see p. 523), while in the latter case they are vague and 
misleading. In this latter case the accident is followed by a certain amount of 
shock, possibly vomiting and vague pain or tenderness in the epigastrium. 
In the course of some hours or days, as retroperitoneal cellulitis develops, the 
patient becomes worse, pulse and temperature rise, and an ill-defined, tender, 
epigastric swelling appears. Finally signs of suppuration, extravasation, and 
even surgical emphysema appear in the loins. The prognosis of a retro- 
peritoneal rupture is very grave, partly because of the difficulty and delay in 
diagnosing it, and also because of the severity of the retroperitoneal cellulitis 
set up. It is usually at the subcostal angle that the early signs of retro- 
peritoneal extravasation appear. 

Treatment. The treatment of this condition consists in operation, to be 
performed as soon as possible. If the rupture is at the duodenojejunal 
flexure, severe hemorrhage may be present; while if the rupture is retro- 
peritoneal, oedema and extravasation of blood probably will be seen in the 
retroperitoneal tissues round the duodenum. In either case the tear in the 
bowel must be sewn up in two layers. This probably will occlude the lumen 
of the bowel, and there should be no hesitation in completely occluding the 
lumen if necessary ; the operation can then be completed by performing a 
gastroenterostomy. The bile and pancreatic juice will pass back into the 
stomach, but this will have no evil effect. In retroperitoneal cases, diagnosed 
some days afterwards, the treatment probably will be confined to making 
openings in the loin to let out pus and extravasation. A very suitable position 
for drainage in this condition is in the left subcostal angle. 


DUODENAL ULCER 


Duodenal ulcer is a common condition which occurs in men, especially 
between the ages of thirty and fifty, usually in thin nervous people of the 
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educated and professional classes, quite frequently in medical men. It is 
very rare in women in England, though in Scotland it appears to be more 
frequent in females. Taken all round, it is considerably more common than 
gastric ulcer, the chronic form of which it closely resembles in its pathological 
appearances, though there is less tendency to the formation of a deep crater. 
The ulcer almost invariably occurs within 2 inches of the pylorus, i.e., in the 
first part of the duodenum, is almost always solitary, exhibits no tendency to 
become malignant and is surrounded by a considerable amount of induration. 
The cause is unknown, but is probably similar to that of gastric ulcer. Oral 
sepsis, the presence of infection in the appendix or elsewhere in the intestinal 
track, and possibly the nature of the blood supply to that part of the bowel, 
may all play a part in its formation, while it should be noticed that the ulcer 
nearly always appears at the spot where the acid chyme first strikes the 
duodenal wall. Actual trauma due to hot and spicy foods may play a part, 
while there is a good deal of evidence that deficiency of vitamin A is also a 
causative agent. The onset of acute duodenal ulcers has been described 
occasionally in association with extensive burns and other septic conditions 
(see Ch. IV., Vol. I.). 

Clinical Features. This condition again is largely regarded as a matter of 
medical diagnosis. The patient complains of indigestion, taking the form of 
pain coming on two or three hours after meals or sometimes before the next 
meal, which is relieved by taking small quantities of food (hunger pain). The 
pain is gnawing, nagging, or sometimes acute and sharp, just to the right of 
the epigastrium and passing through to the back. The appetite is good, the 
tongue clean, flatulence absent, but acid eructations are often very trying. 
Vomiting is rare and does not often relieve the pain. The pain often comes 
on in the small hours of the morning, about 2 a.m., and wakes the patient. 
The symptoms show a remarkable intermittency, the patient often having 
two or three months of complete freedom, regularly followed by an equal 
period of severe symptoms. Spring and autumn are said to be the worst 
times and midsummer and midwinter the best times. In some cases the 
pain is intensely severe and colicky in nature, this probably being due to 
excessive duodenal peristalsis. In a few cases the ulcer is more or less latent, 
but suddenly, with very little warning, perforation or severe hemorrhage 
will set in. On examination very little will be detected, except possibly a 
slight definite spot of tenderness and rigidity above and to the right of the 
umbilicus; hyperesthesia is sometimes present also. Free hydrochloric acid 
is usually present in excess in a test meal, while the evidence of an X-ray 
examination will be of the greatest help. Irregularity or undue persistence of 
the duodenal cap may be seen, while in nearly all cases it will be found that the 
stomach empties abnormally quickly, or in a few cases pyloric spasm may give 
a picture resembling that of pyloric stenosis. The condition is, in a way, a 
more serious one than gastric ulcer, as both the complications of perforation 
and hemorrhage are even more grave than in the latter condition. 

The complications of a duodenal ulcer are very similar to those of a gastric 
ulcer and are described below. 

Treatment. The treatment of duodenal ulcer is in somewhat the same 
position as that of gastric ulcer in that medical treatment frequently will 
relieve and occasionally cure the condition. This consists in rest in bed, 
alkalis and a strict diet as described in text-books on medicine. The liability 
to periods of freedom from pain and relapses is so great that it is difficult to 
say whether permanent cures ‘are produced by this means. 
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Most cases, however, will require operative treatment. This is especially 
demanded in cases of pylorospasm or pyloric stenosis, in those where medical 
treatment has failed, in a few cases where an ulcer crater is visible in the 
X-ray film, and, above all, where there have been one or more hemorrhages, 
while the treatment of the complications (see below) is essentially surgical. 

A laparotomy is performed and the various abdominal organs carefully 
examined. A duodenal ulcer gives rise to a white puckered area on the 
duodenum, while an indurated mass of varying size may be felt. Care must 
be taken not to mistake the thickening round the normal pyloric ring for an 
ulcer. Adhesions often will be present between the duodenum, gall-bladder 
and other organs. If an ulcer is present a posterior gastroenterostomy should 
be performed, a large opening being made (see p. 634), while personally we 
always make a point of closing the pylorus at the same time. In order to do 
this it is enough to put a strong purse-string silk suture round the pylorus and 
tie it tightly. This will close the pylorus efficiently for about six months, at 
the end of which time the suture will pass into the bowel and the pylorus again 
become patent. This has, however, sufficed to give the ulcer complete rest. 
The only way of closing the pylorus permanently is to cut it completely across 
and sew the ends up, which is unnecessary. The operation of duodenectomy 
is being practised by some surgeons now for this condition. It is, however, a 
difficult and serious operation with a considerable mortality, and we are not 
convinced that its results are any better than the excellent ones which a 
gastroenterostomy gives in a duodenal ulcer in most cases. 

Some surgeons have, however, found the results of gastroenterostomy un- 
satisfactory in their hands, and it must be acknowledged that the late results 
are better in cases with a low gastric acidity, and especially those where there 
is any degree of pyloric obstruction. In view of this, it is the practice of some 
operators to do a partial gastrectomy for duodenal ulcers, especially in the 
presence of a very high acidity. The ulcer is not removed and the pylorus 
and about an inch of the stomach are left behind. This portion of the stomach 
is closed and either a Polya or a Billroth No. 2 gastrectomy is performed. 
Such a gastrectomy is easier to do and hasa smaller mortality than one for a 
gastric ulcer or a gastric carcinoma. This procedure benefits the ulcer in 
the following ways :— 

(1) It prevents all food permanently from access to the ulcer ; 

(2) It diminishes gastric acidity ; 

(3) A supply of mucus from the pylorus passes over the ulcer ; 

(4) There is no risk of regurgitation. 

It will be realised that a rather smaller portion of the stomach is removed 
than is done for a gastric ulcer or carcinoma. 

Complications of a Duodenal Ulcer. (A) Heemorrhage. This is a common 
complication, which may vary greatly in severity. In some cases it is so 
slight that it can be recognised only by chemical examination of the faces, 
while in other instances it is profuse and may endanger life. Most of the 
blood passes away in the form of melzna, though hzematemesis will occur also. 
Such an attack usually occurs during an exacerbation of the symptoms, the 
patient suddenly becoming faint and pale with a rising pulse, often with an 
urgent desire to stool, but cases are seen in which the patient denies all pre- 
vious history of indigestion. This condition is a more dangerous one than 
hemorrhage from a- gastric ulcer, as large vessels may become eroded. 
Though the hwmorrhage usually ceases, not a few deaths have been recorded 
from it. The patient should be placed flat on his back, while only ice by the 
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mouth and large doses of morphia should be given. Should the hemorrhage 
recur, an injection of 10 c.c. of 30 per cent. sodium citrate may be given intra- 
venously. When the hemorrhage is over and the patient has recovered from 
it, surgical treatment for the ulcer is urgently demanded. This should not 
be undertaken while bleeding is in progress except in the cases of severe 
repeated hemorrhage. If this has to be done it should be immediately 
preceded by a blood transfusion. 

(B) Perforated Duodenal Ulcer. Perforation of a duodenal ulcer is almost 
always acute. Chronic perforation is, however, occasionally seen into a 
localised cavity ; this gives rise to a subphrenic abscess. An acute perfora- 
tion is nearly always in the first part of the duodenum and much more 
common in the male than the female. A fair number of cases will be met with 
in which the patients deny all previous history of indigestion. The signs and 
symptoms are almost exactly those of a perforated gastric ulcer (see p. 623), 
except that the history is more that of duodenal than gastric ulceration, and 
the pain, tenderness and rigidity are even more marked on the right side than 
on the left side. The extravasated fluid tends to run down the right of the 
spine to the right iliac fossa, where it causes pain and tenderness, so that the 
condition is frequently thought to be acute appendicitis. General peritonitis 
is more common than in the case of gastric perforation, as the infectivity of 
the duodenal contents is higher. The prognosis is also rather worse and 
depends almost entirely on the interval between perforation and operation. 
Rarely retroperitoneal perforations of the duodenum are seen which give rise 
to less dramatic symptoms and which set up a virulent retroperitoneal 
cellulitis (see p. 636). 

Treatment. The treatment consists in stant laparotomy, the abdomen 
being opened just to the right side of the midline in the epigastrium. Free 
gas occasionally escapes and the abdomen is found more or less full of an 
opaque yellowish fluid containing flakes of lymph and recognisable food-stuffs, 
similar to that found in gastric perforation, but in this case the effusion is 
sometimes bile-stained and neutral in reaction, so that it is less irritant. The 
fluid is found chiefly in the right side of the abdomen, but the pouch of 
Douglas soon becomes full. The perforation is found in the same way as already 
described on p. 624, though it is more deeply placed and more difficult both 
to find and to suture. It should be sutured in the same way as that described 
on p. 624, the suture line being placed transversely across the bowel, and care 
should be taken not to narrow its lumen. The remarks made on p. 624 with 
regard to the use of omental grafts, the necessity for performing a gastro- 
enterostomy at the time, the advisability of drainage, the after-treatment and 
the post-operative complications apply equally well in this condition. 

Duodenal Stenosis. This condition occasionally follows upon a duodenal 
ulcer, and gives rise to practically the same train of symptoms as those 
already described for a pyloric stenosis on p. 626. A properly performed 
gastroenterostomy or Finney’s gastroduodenostomy produces a most satis- 
factory and dramatic cure. 

Duodenal Fistula. This is a rare condition which is occasionally seen after 
an improperly treated perforation, after operations upon the gall-bladder where 
the duodenum has been damaged, or other operations where the duodenum 
has been incised. Duodenal contents escape rapidly, the skin round becomes 
digested and intensely sore and excoriated, while the patient rapidly emaciates. 
The condition is a serious one, and well may prove fatal from starvation. 
Operation to close the fistula by dissecting down to it and closing the opening 
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by suture is the only treatment. This sometimes may have to be preceded 
by a jejunostomy to improve the condition of the skin round and to increase 
the patient’s strength. 

Carcinoma of the Duodenum. Though this isa rare condition, it is actually 
the commonest part of the small intestine for a carcinoma to occur. It iss 
columnar carcinoma, usually commencing in the neighbourhood of, and 
possibly actually from, the ampulla of Vater, and appears to bear no relation 
to duodenal ulcer. It thus produces symptoms both of duodenal obstruction 
and of biliary and pancreatic obstruction. An indication as to whether the 
growth is above or below the bile-duct may be obtained by noting whether 
the vomit contains bile or not. In a few cases such a growth has been excised 
successfully, but as a rule it is only possible to relieve the symptoms, i.e., the 
duodenal obstruction can be relieved by a gastroenterostomy, and the jaundice, 
if present, by anastomosing the gall-bladder to the jejunum. 

Dilatation of the Duodenum (Wilkie’s Disease). It is not uncommon to 
find people, usually adult women with visceroptosis, with somewhat vague 
dyspeptic symptoms not directly resembling a gastric or duodenal ulcer, in 
whom on performing a laparotomy very marked dilatation of the first and 
second parts of the duodenum is present. The symptoms usually date back 
to childhood and consist of epigastric pain, vomiting, loss of appetite and 
headache. In some cases no cause for this is apparent, but in others it appears 
to be due to a definite partial obstruction of the duodenum, produced at the 
point where the superior mesenteric artery crosses it by the pressure or drag 
of this vessel. In the cases where no definite obstruction is apparent, the 
probable cause is some failure of the neuromuscular apparatus. It may 
possibly be a chronic variety of acute dilatation of the stomach. In these 
cases the best treatment is the performance of a lateral anastomosis between 
the second part of the duodenum and a neighbouring high-up coil of jejunum 
(duodenojejunostomy). This usually will relieve the symptoms. 


OPERATIONS UPON THE STOMACH 


It is only possible here to give the main points in certain operations upon the 
stomach. For fuller details the student must consult books on operative surgery. 
(1) Gastrotomy. This consists in opening the stomach for removal of foreign 
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Fig. 226. Four methods of performing gastrostomy. 
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bodies, for exploration or for dilating either the pylorus or oesophageal opening. A 
small incision is made to the left side of the epigastrium, the rectus being either split 
or drawn aside, the peritoneum opened either transversely or longitudinally and the 
stomach drawn into the wound at that part where the opening into it is required. 
The stomach is then carefully packed off and a small opening made in it, while it is 
carefully held up with two pairs of Chipault’s forceps. The necessary procedures are 
conducted inside it, and the opening is then carefully closed in two layers with con- 
tinuous catgut sutures, the inner one through and through all layers and the outer 
one of the Lembert type. 

(2) Gastrostomy. This consists in the formation of a permanent opening into 
the stomach for the introduction of food. Such an opening is required in carcinoma 
or other forms of irremovable obstruction of the cesophagus. The opening must be 
placed as high in the stomach as possible, and should be of a valvular type so 
that gastric contents will not escape. 

In this operation the abdomen is opened by a small incision high up in the 
epigastrium and 14 inches to the left of the midline, the rectus being split. The 
stomach is brought up into the wound (this may be difficult if the patient has 
been starved for long and the stomach is contracted), a suitable spot high up in it 
is selected and the stomach carefully packed off with pads. There are then three 
methods of proceeding :— 

(a) The Kader-Senn Operation. A small opening is made in the stomach, a No. 12 
or No. 14 rubber catheter stitched in with a catgut stitch and the tube and opening in- 
vaginated into the stomach by at least three . 
successive purse-string sutures placed 4 inch 
away from each other. This produces an in- 
vagination resembling the inverted cone un- 
spillable ink-pot. The stomach is then fixed 
to the peritoneal opening with two silk 
stitches and the abdomen closed. For after- 
treatment, see below. 

(6) Witzel’s Gastrostomy. Herethe stomach 
is opened, the tube inserted and stitched into 
it, and the last 14 inches of the tube, just 
before it enters the stomach, laid along the 
stomach wall and invaginated by bringing 
the portions of the gastric wall on either side = 
of the tube together over it with saminda 
silk Lembert stitches. The stomach is 
then stitched up to the peritoneum and sr sri Pushy eet pas fe 
the abdomen closed. (Inverted ink bottle.) 

Marwedel’s operation is a modification of 
this, in which the tube is caused to run between the mucous membrane and the 
muscular wall of the stomach for about 2 inches before entering the organ. 

In both these operations the tube remains in until the catgut stitch gives way 
(about ten days); it is then removed and a gastrostomy plug kept in the opening 
to prevent its contracting and closing. When a meal is required the plug is removed 
and the tube introduced. Any food can be given which will pass down a large 
catheter. Thus soup, milk and eggs, with the addition of brandy, sugar, etc., meat 
and chicken pounded up and reduced to a semifluid consistency with gravy, etc., 
can all be introduced. Small meals should be given frequently, +.e., four ounces 
four-hourly. Benger’s food and ovaltine should be avoided, as they are liable to be 
lumpy and to block the tube. Should this occur, syringe it gently with a solution of 
sodium bicarbonate. 

(c) Frank's Gastrostomy. In this the incision is made slightly further out and the 
stomach drawn up into the wound into a cone shape. The peritoneum 18 sutured all 
round the stomach about 14 inches from the apex of this cone. Another small 
incision, about 1 inch long, is made parallel to and just over the costal margin and 
about 14 inches above the previous incision, and the skin and subcutaneous tissues 


undermined so that the two incisions communicate. The cone of stomach is then 
Pg i t its rojects through the second wound. 
drawn under this bridge of skin so that its apex baa 22 sepa 5 ubitched to 


A gmall opening into the stomach is made here it 
@ portion of the edges of the second incision and the remainder of both incisions are 


then closed. 
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This operation is more difficult than the others, and if the stomach is small and 
contracted may well be impossible. We have found the Kader-Senn method by far 
the most satisfactory. 

(3) Gastroenterostomy. This operation is probably both more lauded and 
more abused than any other operation in surgery, but if only performed where 





Fia. 228. Diagram of an antiperistaltic gastroenterostomy of the Mayo type. 


directly indicated its results are good, while the death rate is negligible. The abso- 
lute indications are, roughly, for pyloric or duodenal obstruction, simple or malig- 
nant, for duodenal ulcer, hourglass stomach, pyloric ulcer and to form part of the 
operation of gastrectomy. It consists in making a lateral communication between 
the stomach and the jejunum and may be of many different types. It is described 


Fia. 229. An isoperistaltic gastroenterostomy. 


as anterior or posterior, according to whether the opening in the stomach is made in 
its anterior or posterior wall, as antiperistaltic or isoperistaltic according to whether 
the stomach and intestine are put together in such a way that the peristaltic waves 
in the two organs pass in the opposite or the same direction, and as vertical, oblique 
or horizontal, according to the direction in which the opening in the stomach runs. 
The posterior operation necessitates bringing the bowel into the lesser sac through 
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the transverse mesocolon to reach the posterior wall of the stomach. In the anterior 
operation the bowel may be brought over and in front of the transverse colon 
(antecolic anterior gastroenterostomy), or through the transverse mesocolon behind 
the transverse colon and through the two anterior layers of the great omentum to 





Fig. 230. Anterior antecolic gastroenterostomy with a big loop. 
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Fic. 231. Anterior retrocolic gastroenterostomy with a loop. 


reach the front of the stomach (retrocolic anterior gastroenterostomy). In the 
posterior operation the opening in the jejunum should be made as near the duodeno- 
jejunal flexure as possible (about 3 or 4 inches away from it). This is the no-loop 

operation. Inthe retrocolic anterior operation this loop needs to be a little longer, 
but not much. In the antecolic anterior operation, however, a loop of some con- 
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siderable length must be made (about a foot long), between the flexure and the 
opening in the jejunum. 

The abdomen is opened either just to the right or left of the midline in the epigas- 
trium. All the organs are examined and a decision made as to what procedure 





Fic. 232. Posterior no-loop gastroenterostomy,. 
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Fic. 233. The opening in the transverse mesocolon for a gastroenterostomy. 


should be adopted. The operation of choice is undoubtedly the posterior, “ no ‘loop,” 
isoperistaltic, oblique gastroenterostomy if this is practicable, the opening being 
at least 24 or 3 inches long and as near both the greater curvature and the pylorus 
as possible. 
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(2) The Posterior Operation. The transverse colon is lifted up to expose the meao- 
colon ; a large opening is made in the mesocolon at a bloodless spot and the posterior 
wall of the stomach pushed through this, brought up as near the surface as possible, 
and gripped in alargeclamp. The top of the jejunum is then found by drawing up the 
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Fie. 234. Stomach pulled through the opening in the mesocolon and 
clamped. Jejunum also clamped. 


transverse colon and noting the ligament of Treitz, which descends from the under 
surface of the mesocolon to the top inch of the jejunum. A corresponding portion 
of the jejunum is then gripped in another clamp and an isoperistaltic anastomosis 
performed. The stitching and packing off with pads is done in exactly the same 
way as in lateral intestinal anastomosis (Figs. 235-239). In the case of gastro- 





Fie. 235. Performance of a gastroenterostomy. Posterior layer of Lembert 
sutures inserted. 


enterostomy it is advisable to use two catgut sutures and no silk, as this possibly nay 
diminish the liability to secondary ulceration. If it is preferred to use one layer of 
silk and one of catgut, the inner layer should bs the silk one, as this layer soon will 
pass into the bowel and be carried away. It is wise not to excise any of the mucous 
membrane either of the stomach or the bowel, and it is essential to use continuous 
sutures in order to control the hemorrhage. A few surgeons prefer not to use clamps, 
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a8 they think that by bruising the structures these may predispose to the formation 
of secondary ulcers, and fear there may be hemorrhage after the clamps are removed. 
In any case the clamps had better be removed before the final anterior Lembert 
inverting layer is introduced. We personally prefer to use clamps of the straight 
Doyen type, and without rubber guards. Before closing the abdomen the opening 
in the transverse mesocolon must be closed carefully around the anastomosis by a 
few interrupted sutures, as otherwise there is some danger of coils of small intestine 





Fia. 236. Gastroenterostomy. Posterior layer of inner or through-and-through 
sutures inserted. 


passing through this aperture and becoming strangulated. The abdomen is then 
closed in the ordinary manner. 

(6) The Anterior Operation. Untila few years ago this operation had fallen some- 
what into disrepute, as it was thought to be more liable to cause regurgitant vomiting 
(see p. 647), secondary ulceration, or constriction of the transverse colon. Of recent 
years, however, the operation has been coming back into fashion to some extent, 
and many cases will be encountered where, because of adhesions in the lesser sac, 
or from the situation and size of a growth, the anterior operation alone is possible. 
In these cases there need be no hesitation in performing it. Some surgeons advise 
that in this operation, and, indeed, in any gastroenterostomy in which it is necessary 
to make a fairly long loop of intestine, the liability to regurgitant or vicious vomiting 
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Fia. 237. Gastroenterostomy. Anterior layer of inner or through-and-through 
stitches nearly completed. 


will be decreased if the operation is completed by making a lateral anastomosis 
between the ascending and descending loops a few inches above and below the 
opening in the stomach. 

(c) Roux’s Gastroenterostomy en Y. This is an old-fashioned operation, seldom 
performed now because of its liability to give rise to secondary ulceration. The 
operation commences as an ordinary posterior gastroenterostomy, but, instead of 
making a lateral anastomosis between the jejunum and stomach, the jejunum is cut 
across, its lower end is implanted in the opening at the back of the stomach by end- 
to-side union, and the upper end of the jejunum is implanted also by end-to-side 
union in the side of the lower end 3 or 4 inches below the stomach. 

After-treatment. This consists in keeping the patient in the Fowler position ; 
one or two small doses of morphia should be given if necessary. In the first twenty- 
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four hours the patient may sip an ounce of water an hour ; rectal salines should be 
given if necessary. In the second twenty-four hours he should have rather larger 
quantities of water, tea and soup, etc. Milk is best avoided, as it may cause septic 
clots on the suture line. The third day a little jelly, thin bread and butter, and fish 
boiled or pounded up to a cream may be added, At the end of a week he may have 
advanced to minced chicken, minced meat and soft vegetables, and then gradually 





Fia. 238. Gastroenterostomy. Anterior layer of inverting Lembert 
sutures nearly completed. 


return to a full diet. We believe that nothing is gained by starving these 
patients by the mouth for the first two days, as if the surgeon is not confident that 
his anastomosis is watertight he had better not perform it. Aperients are better 
avoided for the first week, but enemata should be given if required. 

For at least six months after the operation he should eat a careful diet and take 
an alkaline bismuth mixture. 

Certain complications may occur after the operation. Hamorrhage into the 
stomach is occasionally seen and may be profuse. There is profuse hematemesis, 


Fia. 239. Gastroenterostomy completed. The aperture in the transverse 
mesocolon has been sutured to the stomach. 


with marked pallor and rapidity of the pulse. It is often uncertain whether this 
comes from the suture line or from the ulcer, but it is probably from the latter. This 
should be treated on medical lines with morphia, ice, adrenalin by the mouth, etc., 
and nearly always will stop. A second operation is very rarely advisable, and 
washing out of the stomach is absolutely contra-indicated. 

Regurgitant vomiting is a serious complication, which, though formerly common 
when a long loop operation was performed, is practically never seen nowadays. It 
consists in the onset, usually after five or six days, of nauzea and vomiting of large 
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quantities of bile-stained fluid, and if this persists unchecked the patient will become 
weak, emaciated; and may die, it must be differentiated from the vomiting seen on 
the second day due to oedema of the stoma. Should it occur the stomach should 
be washed out and the patient placed in various positions; sitting him bolt upright 
or laying him flat upon his face often will effect marked improvement. If simple 
measures of this kind do not ¢ure it, it is probable that some form of obstruction 
or kinking at or near the anastomosis is present. In any case the vomiting is in no 
eense the result of bile entering the stomach. If these measures fail a second opera- 
tion may become urgently necessary, arid this should consist in reopening the 
abdomen and quickly performing a lateral short circuit between the afferent and 
efferent loops. This nearly always will cure the condition. 

Causes of Failure after Gastroenterostomy. Cases of failure or recurrence of 
symptoms after a gastroenterostomy are frequently due to its having been per- 
formed in unsuitable cases, especially patients with a very higl acidity. Thus there 
can be no justification in performing it for visceroptosis, functional dyspepsia, right- 
sided pain of uncertain origin, ulcers near the cesophageal opening, etc. In many 
cases a strict course of medical and dietetic treatment should follow the operation if 
good results are to be obtained. In all cases an alkaline and bismuth mixture should 
be persisted in for some months and the teeth be seen to carefully. In other instances 
an ulcer refuses to heal after the operation, or heals and as a result of indiscretions 
on the part of the patient becomes active again. A secondary jejunal or gastro- 
jejunal ulceration may occur (see p. 620). The stoma may not have been made 
sufficiently large or may become contracted as the result of scarring, while in some 
cases adhesions will account for persistence of symptoms. Retrograde intussuscep- 
tion of the jejunum into the stomach through the opening has been described both 
in an acute and a chronic form, occurring even many years after the operation. 
This gives rise to an ill-defined palpable mobile swelling with griping cramp-like 
pain, vomiting and visible peristalsis passing from right to left. It requires further 
operation to put it right, and the prognosis is very bad. 

Persistence of pain and discomfort is sometimes attributable to there being too 
large an opening, so that the food enters the jejunum too rapidly. 

(4) Gastromyotomy. This is an unusual procedure for gastric ulcer, and 
consists in making a complete section of both the longitudinal and circular muscle 
coats down to the mucous membrane around the ulcer and an inch or two away 
from it. In some cases it may be only possible to make this section for half or two- 
thirds of a circle around the ulcer. The stomach is exposed and an incision of the 
shape and size required is made on the stomach wall through the peritoneum 
only. The peritoneum is then dissected up for the length of this incision for a 
4 inch in the form of a small flap. The circular and longitudinal muscle coats are 
then divided just to one side of the incision in the peritoneal coat, and the peri- 
toneal coat is then resutured in such a way that this small peritoneal flap is forced 
down between the divided muscular coats to try and prevent their uniting again. 
The operation is easy and of negligible mortality. Its results are uncertain, but some 
satisfactory cases have been seen. 

(5) Partial Gastrectomy. This operation is performed chiefly for carcinoma 
of the stomach, but there is now a large school of surgeons who advocate its per- 
formance also in nearly every case of gastric ulcer. It has almost entirely taken the 
place of the older pylorectomy. 

(a) When performed for malignant disease the operation consists in the removal 
of the pylorus, the whole of the lesser curvature almost up to the oesophagus, the 
corresponding half of the greater curvature, the right-hand half of the great omentum, 
the whole of the lesser omentum, and the glands and lymphatics in the neighbour- 
hood of the coeliac axis artery, these structures all being removed in one piece, as 
shown in the diagram on p. 633. The line across which the stomach is sectioned is 
known as Von Mickulicz’ line. A right paramedian incision is made, a careful 
examination of the abdomen is performed to ascertain whether the growth is operable 
or not, the growth is separated and the coronary artery and the lesser and greater 
omenta ligatured and cut across. The pylorus and first part of the duodenum are 
freed ; care must be taken in doing this not to damage the pancreas or bile-duct. 
Clamps are applied at the junction of the pylorus and duodenum and the bowel cut 
across at this point ; the duodenal end is then closed and invaginated (unless Bill- 
toth’s first method is used, see p. 649), this manoeuvre being performed very easily 
by means of a Parker-Kerr clamp. Half an inch of the duodenum should be re- 
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moved. The stomach is then turned over to the left, the lesser and greater omenta 
set free, care being taken not to damage the blood supply to the transverse colon. 
Two large clamps are placed across the stomach along the second line of section indi- 
cated in the diagram, the stomach is cut across and its right-hand half removed. The 
continuity of the digestive canal may then be restored in several ways. 

(1) Billroth’s First Method. The duodenum is mobilised and its end brought 
across to the left, the stitch which closed this end temporarily being removed. The 
long incision across the fundus of the stomach is then closed almost completely with 
two layers of catgut stitches with the exception of about an inch at its lower end, 
and into this open inch the open end of the duodenum is implanted and sutured. 
This is not a satisfactory method as the suturing is difficult and liable to leak, and a 
raw area is left by the mobilisation of the duodenum. 

(2) Billroth’s Second Method. In this the open end uf the duodenum and the open 
end of the stomach are both completely and permanently closed, and a separate 
posterior gastroenterostomy is then done into the remaining fundic portion of the 
stomach. This has the great advantage that the operation if necessary can be done 
in two stages, the gastroenterostomy being done first and the growth being removed 
ten days or a fortnight later. 

(3) Kocher’s Method. In this the open end of the stomach is completely closed, 
the duodenum is mobilised, the stitch in its end cut out and its opened end implanted 





Fia. 240. The incision made in the stomach and duodenum in Finney’s pyloroplasty. 


into the lower part of the back of the remainder of the stomach through a separate 
incision and sutured there. 

(4) Polya’s Method. This is the method most commonly employed. The end of 
the duodenum is closed permanently and a coil of jejunum as near as possible to 
the duodenojejunal flexure is selected and brought up into contact with the open 
end of the stomach. This may be brought up either in front of the transverse colon 
or, better, through an opening in the mesocolon. The jejunum is then joined to the 
open end of the stomach with two layers of sutures, this really constituting an end- 
to-side anastomosis between the end of the stomach and the side of the jejunum. 

Mayo’s modification of this operation consists in making the incision in the 
jejunum only long enough to correspond to the upper half of the open end of the 
stomach. The suturing is then done in such a way that the lower half of the open 
end of the stomach is closed at the same time that it is attached to the jejunum. 

(5) Other methods of performing gastrectomy are Schoemaker’s, Finsterer’s and 
Pauchet’s. ; 

(b) In the case of a simple ulcer a similar operation may be performed. It is not, 
however, necessary to remove so much of the stomach, lesser omentum or greater 
omentum, and the lymphatic drainage area need not be removed. 

This operation is more severe than a gastroenterostomy and has a somewhat 
greater mortality. Its immediate results are excellent, and it is most unlikely to be 
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followed by secondary ulceration. The after-treatment is the same as that of 
gastroenterostomy (see p. 646). Very few cases of carcinoma of the stomach 
removed by gastrectomy live three years. 

Limited forms of gastrectomy are occasionally pice aca Thus a small ulcer 
may be excised locally, a saddle-shaped ulcer on the lesser curvature may be removed 
by means of an extensive saddle-shaped excision, and an annular or sleeve resection 
of the central portion of the stomach with end-to-end union may be performed for 
hourglass stomach. All these operations should be followed by a gastroenteros- 
tomy. Their results are not good, and nowadays they have been almost entirely 
replaced by gastrectomy. 

_ Balfour's operation is useful for ulcers very near the esophagus. In this the ulcer 
is burnt out with a cautery, the opening in the stomach is sutured in two layers and 
a gastroenterostomy performed. 

Total gastrectomy has been performed occasionally for malignant disease and 
leather-bottle stomach. The end of the cesophagus is then anastomosed to the 
jejunum. The operation is difficult, and for its technique the student is referred to 
books on operative surgery. 

(6) Rammstedt’s operation for congenital hypertrophic pyloric stenosis. This 
is described on p. 629. 

(7) Pyloroplasty. A series of operations have been described for increasing the 
lumen of the pylorus when it is strictured. One of these consists in incising the 
pylorus longitudinally and suturing it transversely with two layers of sutures. Cases 
suitable for this operation are, however, very few and far between, as it is impossible 
if any marked degree of infiltration of the tissues is present, and the presence of scar 
tissue usually renders it unwise. If any operation of this kind upon the pylorus is 
advisable the best is undoubtedly the following. 

(8) Finney’s Operation (Gastroduodenostomy). This may be regarded as 
one form of pyloroplasty, and is sometimes employed as an alternative form of 
gastroenterostomy. The anastomosis is made between the pyloric end of the 
stomach and the neighbouring portion of the duodenum ; it is not essential to use 
clamps, but if preferred the duodenum and stomach are engaged in clamps, 
these being placed as close together as possible. The clamps are then twisted round 
to bring their contents into contact, this producing a sharp angulation at the junc- 
tion of the stomach and duodenum. Instead of making two separate incisions in the 
stomach and bowel, as in a gastroenterostomy, one continuous incision is made 
running along the middle of that portion of the stomach engaged in one clamp, and 
turning round and coming back along the middle of the portion of the duodenum 
engaged in the other clamp. The suturing is then performed in a manner similar to 
a gastroenterostomy. The presence of scar tissue and infiltration precludes the 
performance of this operation, and there are, therefore, not many cases suitable for 
it. It presents no great advantage over a gastroenterostomy and is considerably 
more difficult, but its results are usually very good. 

(9) Cholecystogastrostomy. This consists in making a lateral anastomosis 
between the fundus of the gall-bladder and the stomach. The gall-bladder is first 
emptied, and a lateral union is made between it and the pyloric part of the 
stomach, the suturing being done exactly as in a gastroenterostomy. Only a small 
opening about an inch long need be made (see p. 763). 


CHAPTER XVI 


DISEASES OF THE INTESTINES. INTESTINAL 
OBSTRUCTION 


Surgical Anatomy. The surgical anatomy of the intestinal tract is intimately 
connected with that of the peritoneum, pelvis and other abdominal organs, which 
is described on p. 504, etc. For purposes of description, we are here dealing only with 
that portion of the bowel which extends from the duodenojejunal flexure to the top of 
the rectum ; the other portions are described in Chapters XV. and XIX. So intimately 
is the intestine related to the peritoneum at all parts that diseases of one structure 
are particularly liable to involve and affect the other. It must be remembered that 
the coils of the small intestine have no fixed position and are overlapped by the 
greater omentum to a varying degree. The only method, therefore, of identifying 
the position of a particular coil is by tracing the remainder of the bowel up to the 
duodenum or down to the cecum; the upper end of any coil, however, may be 
identified by holding the coil up and passing the hand down to the root of its 
mesentery, when the direction in which the mesenteric root is running when the 
mesentery is untwisted will show which is the upper and which is the lower end. 
Though it is impossible to say where the jejunum ends and the ileum begins, there 
is, nevertheless, a marked difference between the higher jejunal and the lower ileal 
coils, the jejunal coils having a larger diameter, a thicker and more vascular wall, 
a darker colour, a thicker mesentery, and the lacteals more marked after a meal. 
The ileal coils are further distinguished by the presence of numerous Peyer’s patches. 

The whole of the small intestine has a mesentery, this consisting of a double 
fat-containing peritoneal fuld, fastening the intestine back to the posterior abdominal 
wall in a line extending from just to the left of the body of the second lumbar 
vertebra to the right iliac fossa. The mesentery has many important functions in 
addition to fixing the bowel. It contains many lymphatic glands liable to be 
involved by cancer and infections, whilst the greatest care must be taken not to 
damage it when performing a laparotomy, as it is very vascular and provides the 
complete blood supply of the intestine ; it is also freely supplied with nerves which 
are wholly derived from the solar plexus, so that damage to this structure by trauma 
or disease is productive of marked shock. It will be seen that the mesentery, with 
its line of attachment, divides the peritoneal cavity into two compartments, a right 
upper one and a left lower one. 

Certain parts of the large intestine are fixed and constant in position, owing to 
the absence of a mesentery ; the most constantly fixed parts are the splenic flexure 
and descending colon. The cszscum and hepatic flexure, though normally without 
a mesentery, are, nevertheless, frequently provided with this structure, and may 
then be found in unexpected situations. The transverse colon has a long mesentery 
and is freely movable ; its position is uncertain, as it may descend even as low as 
the pelvis. The transverse mesocolon is attached across the posterior abdominal 
wall, and as a shelf divides the abdomen into an upper and lower part. The pelvic 
colon also has a well-marked mesentery, and though its upper and lower ends are 
more or less fixed in position, its large S-shaped coil may be found almost anywhere 
in the pelvis, or even the upper parts of the abdomen. The large intestine can be 
distinguished from the small intestine at a glance by its sacculation, its longitudinal 
bands, and its appendices epiploice. 

Although the greater part of the absorption of the nutriment occurs in the small 
intestine, it is remarkable how much of this can be removed surgically without 
malnutrition occurring. There are several cases in which 12 and 16 feet have been 
removed without evil effect. The contents of the small intestine are completely 
fluid, and may be expected to commence to reach the colon in normal individuals 
in from three to four hours, In the cecum and right side of the colon absorption 
of water occurs, and the contents become semisolid, and in this portion of the 
bowel certain antiperistaltic waves occur which tend to delay the food and promote 
absorption, the ileocecal valve preventing regurgitation into the ileum. By means 
of these antiperistaltic waves material can be transferred from the left side of 
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the colon back to the right side, and this is a point which must be considered seriously 
in connection with the surgical removal of certain parte of the colon ; it also accounts 
for the way in which rectal salines may pass up to the cecum, and for the very 
marked distension of the cecum which occurs in complete or partial obstruction 
of the colon. The time taken for food matter to traverse the colon varies enormously ; 
nothing is likely to reach the splenic flexure under seven or eight hours. In the 
left side of the colon the contents are solid, becoming more and more so as the lower 
parts of the bowel are reached. The pelvic colon acts as a reservoir for the fecal 
matter which accumulates there before expulsion. 

The infectivity and bacterial contents of the intestine increase rapidly from its 
upper to its lower end, the contents of the colon being specially infective. Strepto- 
cocci, staphylococci, B. welchii and the organisms of the B. coli group predominate, 
while the presence of intestinal obstruction rapidly increases the number and 
virulence of these bacteria. While the intestinal wall is healthy there is very little 
likelihood of organisms passing through it ; but if the wall is damaged as the result 
of obstruction, injury, congestion, or interference with its blood supply, organisms 
will freely pass through it and invade the peritoneum. ; 

Methods of Examination. In diseases of the intestine the usual methods of 
abdominal examination must be employed, such as inspection, palpation, and 
percussion. Auscultation in diseases of the intestine and peritoneum is also of the 
greatest value as showing whether peristalsis is present, absent, increased or 
diminished. Much information also can be obtained by examination of the rectum 
and vagina. In addition to these methods, other information can be obtained by 
a naked-eye, bacteriological and chemical examination of the feeces, the most 
important abnormal characteristics likely to be observed by the naked eye being 
the presence of mucus, blood, which may be either bright or dark and tarry or 
may require chemical examination for its detection, and pus. In addition to this, 
the colour, shape and consistence of the motions should be examined. 

The X-ray examination of the intestinal canal by means of a bismuth or bariwm 
meal is of very great importance, though its results are perhaps not as reliable as 
in the case of the stomach and duodenum (see p. 610). The times taken for the 
meal to reach the various points are roughly as follows: the stomach should be 
quite empty in four hours, and the meal should begin to reach the ce#cum in about 
four hours, the hepatic flexure in six to eight hours, the splenic flexure in twelve to 
fourteen hours, and the iliac colon in about sixteen hours. It should all have 
disappeared in about twenty-four to thirty-six hours. The appendix sometimes can 
be demonstrated by this means. In the colon, and especially the lower part of it, 
valuable information will be obtained by means of a bismuth or bariwm enema. 
Strictures, kinks and diverticula may be demonstrated by this means. 

The sigmoidoscope is a valuable instrument, by means of which the inside of the 
rectum and the whole of the pelvic colon can be seen and examined. The examination 
can be made without an anesthetic, though it is by no means comfortable. A portion 
of an ulcer, growth, etc., by means of it may be removed for microscopy. To perform 
this examination the bowel must be emptied thoroughly by means of two enemata ; 
the patient is placed on his left side near the edge of the table with his knees drawn 
well up and the pelvis on a pillow. On no account must the tube be pushed forwards 
without the bowel being distended by air all the time, while it is well not to stretch 
the sphincter before introducing the instrument, as if this is done the air will escape 
at the side of the tube. 

Surface Markings. There are very few surface markings in connection with 
‘the intestine, owing to its mobility, the only two of any importance being that for 
the ileoceecal valve, which is at the junction of the right lateral and intertubercular 
planes, and the opening of the appendix, which is an inch below this point. Neither 
of these two points has anything to do with McBurney’s point, which is a purely 
clinical observation (see p. 709). 

Development. The development of the gut has a bearing upon certain con- 
genital conditions. The primitive gut communicates with the yolk sac by means 
of the Vitelline duct, and later becomes differentiated into a foregut, which ultimately 
gives rise to the esophagus, stomach and duodenum as far as the papilla of Vater, 
a midgut from which is developed the whole of the intestinal canal from there 
down to about the middle of the pelvic colon, and a hindgut, from which the 
remainder of the pelvic colon and the rectum are formed. The Vitelline duot 
communicates with the midgut. By degrees the small and large intestine are 
developed and differentiated, and a rotation of the whole gut towards the right 
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occurs, which accounts for the transverse colon crossing the duodenum. The cacum 
at first lies high up, just below the liver, and only later descends to the right iliac 
fossa. In this way the presence of a mobile cascum, and of the cecum and appendix 
high up under the liver, which are occasionally seen, may be accounted for. 


Congenital Intestinal Conditions. Stenosis of the pylorus and duodenum and 
diverticula in this neighbourhood have already been described (pp. 626, 636). 
Congenital strictures and septa giving rise to more or less definite obstruction 
are occasionally seen elsewhere in the bowel, especially at the hepatic and 
splenic flexures. 

Multiple congenital diverticula are very rarely seen in the small bowel 
protruding through the muscular wall into the root of the mesentery. They 
do not often give rise to symptoms unless infection supervenes. The diverti- 
cula of the colon are not congenital (see p. 663). 

Meckel’s Diverticulum. This is a large diverticular outgrowth which is 
occasionally seen to protrude from the 
anti-mesenteric border of the ileum about 
2 or 3 feet from the ceecum ; its patent part 
is usually 2 or 3 inches long, and it is said 
to occur in about 2 or 3 per cent. of people. 
It frequently terminates in a fibrous cord, 
which may run up to the umbilicus, may 
lie freely among the intestines, or con- 
tract secondary adhesions elsewhere. 
Occasionally the diverticulum persists 
patent as far up as the umbilicus, where 
there is a congenital fistula (see p. 528). 
This condition is due to persistence of 
the intestinal portion of the Vitelline duct Fic. 241. Meckel’s diverticulum with 
(omphalomesenteric duct). The structure CN nT pone ele pned 
of the patent portion is that of the ileum 
in general, while occasionally a little pancreatic tissue is found in its wall. 
The diverticulum usually will be found to be lying on the right-hand side of the 
abdomen. When present in a hernia the condition is known as Littré’s hernia. 

The Vitelline duct normally passes from the intestine to the umbilicus, and 
should be obliterated about the eighth week of intrauterine life, this oblitera- 
tion spreading inwards towards the bowel. All forms of partial obliteration 
are found, ranging from complete patency to a mere fibrous cord ; occasionally 
the central portion remains open, while the ends close, and this gives rise to 
an intra-abdominal cyst. The tubular portion of the diverticulum usually 
has a small mesentery running up towards the umbilicus, or attached to the 
bowel mesentery close by. 

It is impossible to diagnose the presence of a Meckel’s diverticulum until 
complications arise but the presence of an umbilical polyp, colic with retrac- 
tion of the umbilicus, or attacks of bleeding from the rectum in a child when 
no obvious cause can be detected are all suspicious signs that a Meckel’s 
diverticulum is present, while a barium meal and X-ray picture will occasion- 
ally demonstrate the presence of a patent diverticulum. These complications 
are not infrequent, and may be very serious. 

Complications. 

(a) Acute Inflammation. Acute inflammation of varying grades of severity 
may occur in a Meckel’s diverticulum, which in its turn leads to complica- 
tiens similar to those which follow acute appendicitis; thus catarrhal 
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inflammation, gangrene and perforation, the latter leading either to a local 
abscess or more commonly to general peritonitis, all occur. As the diverti- 
culum usually lies in the right iliac fossa the resemblance to acute appendi- 
citis is so close that the diagnosis is almdst impossible, unless the patient has 
had his appendix removed previously, while owing to the absence of adhesions 
and the large lumen of the diverticulum, perforations are very serious. The 
treatment consists in operation performed as soon 28 possible; the diverti- 
culum should be removed and the opening into the bowel sutured and 
inverted. As the peritonitis set up by a perforated Meckel’s diverticulum 
will cause reddening of the vermiform appendix, the inexperienced surgeon 
must beware in such a case of removing the reddened appendix as the cause 
of the disease and leaving behind the perforated Meckel’s diverticulum. 

(6) In common with other lesions of the small intestine, such as polyps, sarco- 
mata, etc., the diverticulum may be the cause and form the apex of an intus- 
susception (see p. 691). Such an intussusception usually occurs in older children 
between the ages of three and twelve, and is generally of the enteric type. 

(c) The occurrence of a Meckel’s diverticulum in a hernia is known as a 
Inttré’s hernva (see p. 563). 

(d) Not uncommonly this relic gives rise to a very acute form of intestinal 
obstruction by snaring or strangulating the bowel, whether its distal end is 
free or attached to the anterior abdominal wall. In other instances the 
diverticulum, by dragging on the bowel or by its mere weight when distended, 
may twist the bowel and cause a volvulus. In all these instances urgent 
operation will have to be performed, and when the obstruction has been 
relieved the diverticulum should be removed (see p. 683). 

(ce) It sometimes happens that a slow form of ulceration occurs at the site 
where the diverticulum joins the main bowel, and in the process of healing 
of this ulceration the formation of scar tissue will lead ultimately to a fibrous 
stricture of the bowel at that point. In this connection several observers have 
found islets of gastric mucosa and of pancreatic tissue in the wall; these may 
give rise to acute or chronic ulceration analogous to peptic ulcer in the 
stomach and liable to cause abdominal pain and indigestion, while occasion- 
ally they may perforate or bleed and cause melena. The appropriate treat- 
ment is described on p. 668. — 

({) Melena may be caused by a Meckel’s diverticulum as a result of ulcera- 
tion, trauma from irregular peristalsis, acute inflammation, infarction and 
the presence of a new growth. 

Whenever encountered, whether complications are present or not, Meckel’s 
diverticulum should be removed, as it is a source of grave danger. 
of the Colon). 
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impulses. No organic obstruction is usually visible, but in some cases a band 
of fibrous tissue, which possibly causes intermittent obstruction, is found 
running across the back of the lower part of the rectum or at the pelvirectal 
junction. In other instances it may be that, as a result of the distension 
of the pelvic colon with meconium at birth, and also of constipation later on, 
the pelvic colon sags down and forms a fold, which kinks the upper part of 
the rectum and finally causes a more or less valvular obstruction here. Should 
the pelvic colon rise up into the abdomen again, the obstruction may be 
temporarily relieved. The more the hypertrophy, the less marked the 
obstructive and other symptoms are, and the better the chances of the child 
reaching adult life. Spasm at the pelvirectal junction may cause some cases, 
while come form of neuro-muscular inco-ordination must play a part in others, 
and the probability is that many cases are due to_a relative paralysis of vagal 
impulses to the sphincter, a condition comparable to achalasia and pyloro- 
spasm (see Vol. I., Ch. XII). 

Clinical Features. The condition usually commences in the first year of 
life, and is more common in boys, in whom it gives rise to obstinate and 
steadily increasing constipation. Purgatives have little effect and only cause 
pain and sickness, and the bowels may not be opened for weeks, though pro- 
longed periods of relief occur. An enema is often retained, but occasionally 
acts and produces a small action, while the flatus tube will bring away much 
foul gas; should a motion be passed it is particularly offensive. After a 
short time abdominal distension sets in and may become enormous, deforming 
and pushing outwards the lower ribs ; vomiting is rare, the abdomen is soft, 
and there is little pain ; visible peristalsis and borborygmi are marked. Hard 
scybalous masses may be felt in the abdomen or P.R. Emaciation and 
toxemia will be present to varying degrees, and cedema of the legs, albu- 
minuria and tetany occur at times; in most cases death occurs during child- 
hood from toxemia, perforation or interference with the heart’s action. On the 
other hand, when hypertrophy is marked, adult life may be reached, though the 
symptoms will persist. In this case, after middle age, it is highly probable that 
the bowel again will become toneless, the symptoms worse, and the patient 
succumb. X-ray films are of little value beyond showing the distension of the 
colon. 

Treatment. Enemata and colon washouts, electrical treatment and abdo- 
minal massage are all valuable, but purgatives should be avoided if possible 
as they do more harm than good. In most cases these measures ultimately 
fail and then surgical treatment should be undertaken before the condition 
becomes too bad. Recently many cases have been treated by lumbar 
ramisection or section of the presacral nerve in order to get rid of its inhibiting 
effect on the sphincter ; this has had a fair measure of success. In the rare 
cases where a band can be felt at the back of the rectum, this should be 
divided by open operation from behind (linear proctotomy), and in other 

instances the best treatment is excision of the distended portion of the colon. 

This is a dangerous operation, but its risk can be diminished considerably - 
by draining the bowel first by a cwcostomy or colostomy, and the operation 
may be performed in two stages by creating the anastomosis first. It is nei 
noticed after a colostomy that an enema will pass much more freely up to the 
colostomy from the rectum than down through the rectum from the arial 

_ Visceroptosis (Glenard’s Disease). This is @ condition most armen y ate 

in women in which the greater part of the abdominal ee pr ite 
and have descended to a lower level than normal. The cause o! the con 
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cecum is valueless ; resection of the cecum and ascending colon is occasion- 
ally valuable in those cases where the distension and stasis are especially 
marked ; it is, however, a serious operation. We are entirely opposed to 
such procedures as gastroenterostomy, ileosigmoidostomy or resection of the 
whole colon for this condition. 

Injuries of the Intestine (Con/usions, Wounds and Rupture). These are 
described in Chapter XIII 

Foreign Bodies in the Intestine. Foreign bodies are not commonly met 
with in the intestine, as if they pass through the pylorus they probably will 
traverse the whole intestinal length and emerge at the anus. It must be 
remembered that though the majority of such foreign bodies enter the intes- 
tine from the stomach, a few find their way into it from the rectum. Elon- 
gated or heavy bodies will become impacted occasionally in the second part 
of the duodenum, and the only other point at which impaction is likely to 
occur is the neighbourhood of the ileocecal valve. Foreign bodies acci- 
dentally or purposely swallowed are usually seen either in children or lunatics 
and may be of enormous variety. 

In addition to those swallowed, enteroliths are occasionally formed in situ. 
These are especially liable to form when there has been intestinal catarrh, or 
in those who eat coarse oatmeal, or in patients who have been taking insoluble 
salts as medicine, such as magnesium, bismuth or calcium carbonate. They 
usually consist either of these salts, or else of phosphates of magnesium and 
lime, or carbonate of limo and ammonia around a central organic nucleus, 
In some instances they consist of inspissated feces mingled together with 
indigestible vegetable fibre, hair or cocoanut fibre, the nucleus often consist- 
ing of a fruit stone. These bodies are particularly common in horses. They 
are stony hard and may become very large, generally tending to increase in 
size. Occasionally they are found to lie in a diverticulum of the bowel wall 
and may pass suddenly from there into the bowel lumen. 

In most instances they give rise to very little in the way of symptoms until 
one of the two common complications sets in, namely, either impaction, in 
which case the signs and symptoms of acute obstruction supervene (see p. 689), 
or perforation of the bowel wall (see p. 660). A perforation of this kind some- 
times occurs gradually, the actual site being protected by previously formed 
adhesions ; so that at times it will give rise merely to a local abscess and 
not to general peritonitis. On the local abscess bursting or being opened the 
foreign body sometimes will be extruded. 

When neither of these complications is present the condition will give rise 
sometimes to colicky pain and diarrhoea. Melena may be present if ulcera- 
tion of the bowel wall hae coouzed, and balore the dna 
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inflammation, gangrene and perforation, the latter leading either to a local 
abscess or more commonly to general peritonitis, all occur. As the diverti- 
culum usually lies in the right iliac fossa the resemblance to acute appendi- 
citis is so close that the diagnosis is almdst impossible, unless the patient has 
had his appendix removed previously, while owing to the absence of adhesions 
and the large lumen of the diverticulum, perforations are very serious. The 
treatment consists in operation performed as soon 18 possible; the diverti- 
culum should be removed and the opening into the bowel sutured and 
inverted. As the peritonitis set up by a perforated Meckel’s diverticulum 
will cause reddening of the vermiform appendix, the inexperienced surgeon 
must beware in such a case of removing the reddened appendix as the cause 
of the disease and leaving behind the perforated Meckel’s diverticulum. 

(6) In common with other lesions of the small intestine, such as polyps, sarco- 
mata, etc., the diverticulum may be the cause and form the apex of an intus- 
susception (see p. 691). Such an intussusception usually occurs in older children 
between the ages of three and twelve, and is generally of the enteric type. 

(c) The occurrence of a Meckel’s diverticulum in a hernia is known as a 
Inttré’s hernia (see p. 563). 

(d) Not uncommonly this relic gives rise to a very acute form of intestinal 
obstruction by snaring or strangulating the bowel, whether its distal end is 
free or attached to the anterior abdominal wall. In other instances the 
diverticulum, by dragging on the bowel or by its mere weight when distended, 
may twist the bowel and cause a volvulus. In all these instances urgent 
operation will have to be performed, and when the obstruction has been 
relieved the diverticulum should be removed (see p. 683). 

(e) It sometimes happens that a slow form of ulceration occurs at the site 
where the diverticulum joins the main bowel, and in the process of healing 
of this ulceration the formation of scar tissue will lead ultimately to a fibrous 
stricture of the bowel at that point. In this connection several observers have 
found islets of gastric mucosa and of pancreatic tissue in the wall; these may 
give rise to acute or chronic ulceration analogous to peptic ulcer in the 
stomach and liable to cause abdominal pain and indigestion, while occasion- 
ally they may perforate or bleed and cause melwna. The appropriate treat- 
ment is described on p. 668. — 

(f) Meleena may be caused by a Meckel’s diverticulum as a result of ulcera- 
tion, trauma from irregular peristalsis, acute inflammation, infarction and 
the presence of a new growth. 

Whenever encountered, whether complications are present or not, Meckel’s 
diverticulum should be removed, as it is a source of grave danger. 

Hirschsprung’s Disease (Congenital Dilatation of the Colon). This is a 
rare condition, usually met with in young children and occasionally lasting 
until adolescence. It is more common in males and may date back to birth. 
The lower half of the colon, especially the sigmoid flexure, is enormously 
dilated ; the rectum shares in the dilatation, but the anal canalisnormal. At 
times it extends right round to the cecum. In the bowel wall hypertrophy, 
as well as dilatation, is present, and the colon, which may be 6 or 8 inches in 
diameter, even in tiny children, appears to fill the whole abdomen, and gives 
rise to enormous abdominal distension. It loses its sacculation and may have a 
wall nearly half an inch thick. Sooner or later stercoral ulcers will be present. 
The wall of the bowel is thickened in varying degrees, owing to hypertrophy 
of the circular muscle and the formation of fibrous scar tissue, the whole 
condition probably resulting from disturbance of balance of the sympathetic 
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impulses. No organic obstruction is usually visible, but in some cases a band 
of fibrous tissue, which possibly causes intermittent obstruction, is found 
running across the back of the lower part of the rectum or at the pelvirectal 
junction. In other instances it may be that, as a result of the distension 
of the pelvic colon with meconium at birth, and also of constipation later on, 
the pelvic colon sags down and forms a fold, which kinks the upper part of 
the rectum and finally causes a more or less valvular obstruction here. Should 
the pelvic colon rise up into the abdomen again, the obstruction may be 
temporarily relieved. The more the hypertrophy, the less marked the 
obstructive and other symptoms are, and the better the chances of the child 
reaching adult life. Spasm at the pelvirectal junction may cause some cases, 
while come form of neuro-muscular inco-ordination must play a part in others, 
and the probability is that many cases are due to_a relative paralysis of vagal 
impulses to the sphincter, a condition comparable to achalasia and pyloro- 
spasm (see Vol. I., Ch. XIT.). 

Clinical Features. The condition usually commences in the first year of 
life, and is more common in boys, in whom it gives rise to obstinate and 
steadily increasing constipation. Purgatives have little effect and only cause 
pain and sickness, and the bowels may not be opened for weeks, though pro- 
longed periods of relief occur. An enema is often retained, but occasionally 
acts and produces a small action, while the flatus tube will bring away much 
foul gas; should a motion be passed it is particularly offensive. After a 
short time abdominal distension sets in and may become enormous, deforming 
and pushing outwards the lower ribs ; vomiting is rare, the abdomen is soft, 
and there is little pain ; visible peristalsis and borborygmi are marked. Hard 
scybalous masses may be felt in the abdomen or P.R. Emaciation and 
toxemia will be present to varying degrees, and cedema of the legs, albu- 
minuria and tetany occur at times; in most cases death occurs during child- 
hood from toxemia, perforation or interference with the heart’s action. On the 
other hand, when hypertrophy is marked, adult life may be reached, though the 
symptoms will persist. In this case, after middle age, it is highly probable that 
the bowel again will become toneless, the symptoms worse, and the patient 
succumb. X-ray films are of little value beyond showing the distension of the 
colon. 

Treatment. Enemata and colon washouts, electrical treatment and abdo- 
minal massage are all valuable, but purgatives should be avoided if possible 
as they do more harm than good. In most cases these measures ultimately 
fail and then surgical treatment should be undertaken before the condition 
becomes too bad. Recently many cases have been treated by lumbar 
ramisection or section of the presacral nerve in order to get rid of its inhibiting 
effect on the sphincter ; this has had a fair measure of success. In the rare 
cases where a band can be felt at the back of the rectum, this should be 
divided by open operation from behind (linear proctotomy), and in other 
instances the best treatment is excision of the distended portion of the colon. 
This is a dangerous operation, but its risk can be diminished considerably 
by draining the bowel first by a cecostomy or colostomy, and the operation 
may be performed in two stages by creating the anastomosis first. It is often 
noticed after a colostomy that an enema will pass much more freely up to the 
colostomy from the rectum than down through the rectum from the colostomy. 

Visceroptosis (Glenard’s Disease). This is a condition most commonly seen 
in women in which the greater part of the abdominal viscera are prolapsed 
and have descended to a lower level than normal. The cause of the condition 
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is uncertain ; weakness of the abdominal musculature, yielding of suspensory 
ligaments, repeated pregnancies or a severe illness and tight-lacing may all 
play a part in it. In most cases the displacement is general, while in others 
it seems to be most marked in the stomach (gastroptosis, see p. 628), the liver 
and spleen, or the kidney (movable kidney, see p. 818), and in many cases the 
cecum and ascending colon are chiefly involved (Vol. I., Ch. XIL.). In many 
instances the condition is very marked and yet causes no symptoms, while 
the symptoms and degree of displacement in no way correspond. Marked 
neurasthenia is often present, while in other cases vague dragging pains, a 
sense of weight, tiredness, lassitude and dyspepsia are complained of; 
constipation and intestinal stasis may be marked. The symptoms are usually 
relieved by lying down, but more severe cases are occasionally seen where the 
symptom-complex may closely resemble either— 

(a) Gastric ulcer ; 

(b) Gall-stones ; or 

(c) Renal colic. 

Indeed, the possibility of visceroptosia must always be remembered in every 
case of chronic abdominal pain; it is a frequent cause of an erroneous 
diagnosis of chronic appendicitis. 

The lower part of the abdomen is unduly protuberant, and both clinical 
and X-ray evidence can be obtained of the prolapse of the stomach, cecum, 
transverse colon, liver and kidneys. The descent of the intestines increases the 
liability to hernia ; the descent of the transverse colon creates a marked ten- 
dency to constipation and may drag upon the duodenum and thereby give rise 
to the duodenal and gastric symptoms, while it may be that the commonly asso- 
ciated neurasthenia is the result of interference with the sympathetic plexuses. 

Some authorities have laid great stress upon the symptoms produced in this 
condition by the mobility, descent and dilatation of the cecum and ascending 
colon, this being the only part of the bowel which, in the erect posture to 
which man is condemned, has to force its contents upwards against gravity. 
To the dragging of this prolapsed and overloaded viscus upon the mesentery, 
upon the kidney, upon the gall-bladder and the duodenum and pylorus are 
attributed many of the diseases to which these organs are liable (mobile cecum), 
while to the condition itself are ascribed such symptoms as pain, aching and 
tenderness. The hepatic flexure is often found in this condition to have pro- 
lapsed into the right iliac fossa. This condition of mobile ceecum possibly may 
give rise to severe and acute symptoms of pain and vomiting, which are prob- 
ably due to partial volvulus or acute kinking of the bowel in that situation. 

Treatment. The treatment of this condition is almost entirely medical and 
is directed partly towards the neurasthenia on general medical lines. The 
wearing of a proper supporting belt is, however, greatly beneficial, and, in 
our opinion, by far the most satisfactory one is the Curtis Abdominal Sup- 
port. The ordinary abdominal belts which encircle the patient’s waist 
sometimes do more harm than good ; they must all be put on while the patient 
ts recumbent. In most cases an operation is a thing to be avoided and opera- 
tions to stitch the stomach and liver into place should on no account be 
countenanced. In certain cases of movable kidney an operation may be 
beneficial (see p. 818), while in cases where the cecum and ascending colon 
are abnormally mobile the operation of colopexy has been greatly lauded by 

‘certain enthusiasts. In our experience a few exceptional cases have been 
improved by it, but in most cases it has proved a failure. Many other opera- 
tive procedures have been devised. Cecoplication or infolding of a distended 
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cecum is valueless; resection of the cecum and ascending colon is occasion- 
ally valuable in those cases where the distension and stasis are especially 
marked ; it is, however, a serious operation. We are entirely opposed to 
such procedures as gastroenterostomy, ileosigmoidostomy or resection of, the 
whole colon for this condition. 

Injuries of the Intestine (Confusions, Wounds and Rupture). These are 
described in Chapter XIII. 

Foreign Bodies in the Intestine. Foreign bodies are not commonly met 
with in the intestine, as if they pass through the pylorus they probably will 
traverse the whole intestinal length and emerge at the anus. It must be 
remembered that though the majority of such foreign bodies enter the intes- 
tine from the stomach, a few find their way into it from the rectum. Elon- 
gated or heavy bodies will become impacted occasionally in the second part 
of the duodenum, and the only other point at which impaction is likely to 
occur is the neighbourhood of the ileocecal valve. Foreign bodies acci- 
dentally or purposely swallowed are usually seen either in children or lunatics 
and may be of enormous variety. 

In addition to those swallowed, enteroliths are occasionally formed in situ. 
These are especially liable to form when there has been intestinal catarrh, or 
in those who eat coarse oatmeal, or in patients who have been taking insoluble 
salts as medicine, such as magnesium, bismuth or calcium carbonate. They 
usually consist either of these salts, or else of phosphates of magnesium and 
lime, or carbonate of lime and ammonia around a central organic nucleus. 
In some instances they consist of inspissated feeces mingled together with 
indigestible vegetable fibre, hair or cocoanut fibre, the nucleus often consist- 
ing of a fruit stone. These bodies are particularly common in horses. They 
are stony hard and may become very large, generally tending to increase in 
size. Occasionally they are found to lie in a diverticulum of the bowel wall 
and may pass suddenly from there into the bowel lumen. 

In most instances they give rise to very little in the way of symptoms until 
one of the two common complications sets in, namely, either impaction, in 
which case the signs and symptoms of acute obstruction supervene (see p. 689), 
or perforation of the bowel wall (see p. 660). A perforation of this kind some- 
times occurs gradually, the actual site being protected by previously formed 
adhesions; so that at times it will give rise merely to a local abscess and 
not to general peritonitis. On the local abscess bursting or being opened the 
foreign body sometimes will be extruded. 

When neither of these complications is present the condition will give rise 
sometimes to colicky pain and diarrhcea. Melsena may be present if ulcera- 
tion of the bowel wall has occurred, and before the final attack of acute 
obstruction sets in, minor subacute and transient attacks may arise. In 
patients with thin abdominal walls the concretion sometimes can be felt, while 
many are visible in an X-ray film. 

In the colon obstruction is less likely to arise, but the foreign body will give 
rise to colic and frequent loose stools, containing pus, mucus or blood. 

Very small foreign bodies, such as pips, pins, pieces of enamel, shot, tooth- 
brush hairs, etc., are occasionally found in the appendix vermiformis or in 
diverticular pouches of the colon (see p. 663). Here they are liable to be 
associated with, and possibly to give rise to, acute inflammatory attacks. 

The third type of foreign body which is occasionally seen in the intestine is 
the gall-stone. Small gall-stones which pass down the bile-duct into the bowel, 
thereby causing biliary colic, give rise to no further symptoms, but large ones 
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will behave as other foreign bodies and may become impacted or give rise to 
perforation. Stones large enough to do this must have entered the bowel, 
not via the bile-duct, but by the formation of a direct fistula between the gall- 
bladder and the duodenum. They also increase in size the longer they 
remain in the bowel (see also p. 689). 

Treatment. In uncomplicated cases, where neither obstruction nor perfora- 
tion is present, a reasonable time should be given in the hope that the foreign 
body will pass out through the anus. Should this fail the abdomen must be 
opened, the coil of bowel be incised, the foreign body removed and the 
bowel wall sutured transversely in two layers. The treatment of those cases 
in which obstruction or perforation is present is described on p. 689. 

For foreign bodies in the rectum, see p. 779. 

Feecal Accumulation. This may be regarded as a condition which is mid- 
way between severe constipation and actual obstruction ; it is, however, dis- 
tinctly rare. The bowel, usually the lower half of the colon and occasionally 
the cecum, becomes packed with hard masses of feces, which may be doughy 
or even stone-like in consistency, and form a large tumour distending and 
dragging down the various portions of the colon by its sheer size and weight, 
the mesocolon also becoming elongated. This displacement of the colon tends 
naturally to the formation either of a kink or a volvulus. The continual pres- 
sure of these hard masses of feeces upon the bowel wall sooner or later gives 
rise to ulceration of the mucous membrane, numerous ulcers with a muco- 
purulent, blood-stained discharge being formed. These are known as stercoral 
ulcers, and when present they are very liable to give rise to acute perforation. 
Such ulcers are also often seen, as also is the whole condition of fecal im- 
paction, above a definite chronic or subacute obstruction of the colon (see 
p. 681). 

This condition is usually seen in constipated women or drug takers; also 
in patients with an anal fissure. Griping pain is complained of, together with 
vomiting, malaise, fever and ill-health. The breath is offensive, the tongue 
foul. Some of these patients complain of a diarrhoea which is really an over- 
flow comparable to that which occurs in the bladder with retention. On 
examination of the abdomen, a round, sausage-shaped, elongated tumour will 
be felt, which may be doughy or of stony hardness and lies in the line of the 
colon. It is usually tender, nodulated and may be indentable by the fingers. 
The rectum will be found to be full either of a pultaceous mass of feces or of 
large, rock-like scybala. Tenesmus, diarrhoea and a mucopurulent discharge 
from the rectum may be present. 

Treatment. If it is thought that a definite organic obstruction is present 
operation will be necessary, but otherwise warm olive oil should be run into 
the rectum through a tube and funnel, and after some hours one or more 
large enemata are given. By this means the lower part of the bowel may be 
cleared out. In some cases it will be necessary to give an anesthetic, stretch 
the anal sphincter and break up and remove the hardened fecal masses with 
the fingers or an instrument. This must be done with great care in order not 
to damage the bowel wall. Purgatives and opium-containing drugs should be 
avoided carefully. 

Intestinal Stasis. This name is given to any condition in which there is 
evidence that the passage of the bowel contents is delayed so that toxic 
materials of various kinds are absorbed into the general circulation and carried 
over the body. To the result of these toxins circulating in the blood stream 
certuin enthusiasts have attributed almost every variety of disease of such 
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various types as neurasthenia, osteoarthritis, uterine fibroids, chronic mastitis, 
carcinoma, duodenal ulcer, and so on. The actual cause of the primary stasis 
has been attributed to many things, especially to the formation of adventi- 
tious bands and membranes fixing and kinking the bowel, the assumption of 
the erect attitude by man with consequent intestinal ptosis, and general 
atrophy of the intestinal muscles. Visceroptosis (see p. 655) thus may be 
closely associated with stasis. 

Certain of these bands and membranes have been given names, though their 
actual origin is unknown. They are probably not inflammatory ; they may 
be congenital and represent the result of embryonic fusions, while other 
authorities regard them as mechanical, in that they have developed as the 
result of stresses and strains produced by the dragging of various portions of 
the bowel upon its supports. This again may be associated with the assump- 
tion of the erect attitude, and is just as likely to be the result as the cause of 
overloading of the bowel and constipation. 

(a) Jackson’s Membrane. This is a membranous sheath often seen running 
downwards and inwards from the parietal peritoneum on the outer side of the 
ascending colon to the front of this portion of the bowel to which it is attached. 
It may even pass down over the cecum and appendix, and undoubtedly in 
severe cases ties the ascending and transverse colons together and produces 
gross exaggeration of the hepatic flexure. 

(b) The Ileal Band (Lane’s First Kink). This is @ band of adhesions occa- 
sionally seen running from the peritoneum at the back of the right iliac fossa 
to the wall of the ileum opposite to the mesentery and some few inches above 
the ileocsecal valve. The drag of this band may produce a kink in this por- 
tion of the bowel and thus cause delay in the emptying of the ileum into the 
cecum. Certain enthusiasts go further and attribute to this band such a 
dragging effect upon the duodenum and stomach as they state will account for 
duodenal ulcers and diseases of the gall-bladder. 

(c) Another series of bands and kinks has been described in the neighbour- 
hood of the sigmoid colon (Lane’s Last Kink). 

(a) Payr’s disease, which consists of kinking of the splenic flexure by 
adhesions in this neighbourhood. 

Endless other bands and adhesions have been described and an infinitude of 
symptoms attributed to them. We should at least like to remind readers that 
all these conditions are frequently found to be present in patients in whom 
they are producing no symptoms whatever. 

Clinical Features. It is impossible to discuss these here at length, as they 
may be of enormous variety and of great uncertainty. A selection from the 
following groups usually will be found to be present: Tiredness, lassitude, 
loss of weight, poor circulation, ptosis, sweating, pigmentation of the skin, 
nervous and mental phenomena, osteoarthritis and chronic mastitis, abdo- 
minal discomfort, pain, distension and flatulence. Diarrhoea and offensive 
motions are sometimes seen. An X-ray examination of the whole bowel will 
demonstrate often how much delay there is and where it is occurring. The 
actual constipation may not be very marked and the patient may imagine 
that his bowels are acting well. 

Treatment. This is almost entirely medical, and medical text-books must 
be consulted. It cannot be laid down tco strongly that there is really no 
satisfactory surgical treatment for constipation and stasis of this kind. It is 
only in the very severest cases that operation in the form of section of con- 
trolling bands, various short circuits or removal of the cecum and ascending 
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colon is required. Excision of the whole colon is not justifiable. In a few 
cases excision of the cecum and ascending colon may be beneficial. If this 
is done the ultimate result is likely to be better if the ileocecal valve is 
preserved and transplanted into the colon. 

Intestinal Perforation. This is a condition which in most cases is due to 
injury or gunshot wounds, but is occasionally seen as the result of patholo- 
gical phenomena. Thus it may follow the impaction of a gall-stone or foreign 
body, damage to the bowel wall as in a strangulated hernia, and the giving 
way of an ulcer in the bowel wall. The types of ulcer most likely to lead to 
this complication are in order of frequency, typhoid ulcers, stercoral ulcers and 
tuberculous ulcers. Diverticulitis and malignant disease of the bowel occasion- 
ally also will lead to perforation, while perforation of the appendix and 
of gastric or duodenal ulcers are described on pp. 706, 622, 639. When tuber- 
culous disease of the bowel has been present (see p. 665), it is probable 
that the neighbouring coils are already matted together and the peritoneal 
space shut off by adhesions before perforation occurs, so that in this case 
only, general peritonitis is not likely to follow, but there probably wil] be the 
formation of a local abscess which if it bursts or is opened may give rise to 
a fecal fistula. In other cases of perforation general peritonitis is almost 
certain to follow rapidly.. A few rare cases have occurred of perforation of 
a simple septic ulcer in the small intestine, usually in the ileum, of solitary 
cecal ulcers and of ulcers due to septic infection of a Peyer’s patch. We 
have seen two instances of this. 

In many of these cases the symptoms of perforation may be masked by 
those of the pre-existent disease which has caused the perforation. There, 
however, will be shock and collapse, severe spreading pain, subnormal 
temperature, intense rigidity and tenderness, vomiting and a pulse which 
soon rises rapidly until all the signs and symptoms of general peritonitis are 
present (see p. 537). 

The treatment of such a perforation consists in immediate operation to 
suture the opening, the only exception being in the case of tuberculous per- 
forations. Here it is better to wait a while, as there 1s considerable chance of 
a local abscess forming, while the adhesions will render any perforation very 
difficult to find. Even if later a fecal fistula forms, it is quite possible that 
this will close spontaneously, so that there is no urgency about performing an 
operation in an attempt to close it. 

Typhoid Perforation. This usually occurs in the third or fourth week of 
the disease and in about 3 per cent. of cases ; it is most unlikely in the first 
ten days, but is sometimes seen considerably after the third week. In very 
mild ambulatory cases it is occasionally the first sign of the disease, but is 
naturally far more likely to occur in severe cases with much distension. It is 
most common in young men and is generally in the lowest 3 feet of the ileum ; 
it has also been seen in the colon and appendix. The perforation is usually 
quite small, and is not surrounded by any zone of induration, though the 
whole bowel wall in this disease will be found to be cedematous and infiltrated. 

It must be remembered that at the time of perforation the patient is already 
desperately ill, The symptoms usually consist, therefore, of marked collapse, 
the temperature falling, and the pulse rising rapidly. There probably will be 
severe abdominal pain, but this may have been present before the perforation, 
as also may tenderness, and the patient may be too toxic to call attention to 
it. Rigidity, if present, is a valuable sign, but the patient is usually so weak 
that this is absent. Distension has probably been present for some time 
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before and has probably already caused loss of the liver dulness. Leucocytosis 
(previously absent), increasing distension and vomiting soon setin. In many 
cases so ill is the patient beforehand that the diagnosis of perforation is 
exceedingly difficult. Much loca) pain and dulness on the right side of the 
abdomen are always suggestive of perforation. The only treatment consists 
in immediate operation, the abdomen being opened by a right paramedian 
incision and the cecum and lower ileum examined. The perforation may be 
difficult to find, but adherent flakes of lymph will point it out; in searching 
for it the friable and soft condition of the bowel must be carefully remembered. 
When found, the perforation is closed by Lembert sutures and an omental 
graft stitched over it, while it must be remembered that more than one 
perforation may be present, and other suspicious areas should be treated 
similarly ; the peritoneum should be drained afterwards. The mortality of 
typhoid perforation treated by operation is at least 70 per cent; without 
operation it approximates to 95 per cent. 

In a few cases actual gangrene of some inches of the bowel wall will be 
found. 

INFLAMMATORY DISEASES OF THE BOWEL 

Localised Phlegmonous Enteritis. A few cases of acute localised suppura- 
tive inflammation of short lengths of the bowel have been recorded. They 
have been due to streptococcal infection and have been rapidly fatal from 
peritonitis. There is a sudden onset with rigors, high temperature and acute 
abdominal pain, vomiting and rigidity. No sign of vascular obstruction or 
foreign body was present to account for the condition. 

Regional Meitis (Crohn’s disease). A similar condition (possibly exactly 
the same) has been described under the above name as an acute or subacute 
condition occurring in young adults in the last two feet of the ileum. There 
is a segment of bowel with ulceration of the mucous membrane and great 
hypertrophy of the connective tissue, with much thickening, oedema and 
abscess formation in the submucous layer. In some cases this has definitely 
been due to tuberculosis. It gives rise to signs suggestive of acute appendicitis 
and later to severe pain, vomiting and symptoms of intestinal obstruction. 
The best treatment is laparotomy and resection of the affected segment with 
end-to-end anastomosis. 

Diverticulosis of the Jejunum is occasionally met with, usually in per- 
sons over middle age. Clinically it gives rise to little or no trouble unless 
infection and abscess formation occur in one of the diverticula, when acute 
symptoms supervene and perforation may occur; in either case prompt 
laparotomy is called for. The condition is recognised easily if a barium meal 
be given and X-ray films taken. The setiology is rather obscure, some authori- 
ties regarding the condition as due to bulging of the mucosa through the muscle 
walls, through the weak spots where the vessels enter, while others regard 
the sacs as traction diverticule, due to shortening of the vessels from arterio- 
sclerosis. Such diverticula are always on the mesenteric border of the bowel 
and may bulge up between the two peritoneal layers ; unlike duodenal diver- 
ticulum, which is usually solitary, these jejunal pouches are invariably 
multiple and vary in size from a pea to a tangerine orange. 

Colitis. Two forms of colitis are described, which, though usually regarded 
as coming within the realm of the physician, not uncommonly require 
surgical treatment. 

(A) Mucous Colits. This is the milder variety, and gives rise to griping 
abdominal pains, accompanied by diarrhea and the passage of much mucus 
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in the stools ; the colon will be tender and may be felt to be in spasm, while 
the condition is frequently accompanied by grave neurasthenic symptoms. 
The treatment of this condition is almost entirely medical, though, should 
it persist and become severe, the same forms of surgical treatment which are 
described for the other variety may be necessary. 

(B) Ulcerative Colitis. This is a much more severe condition, in which the 
mucous membrane of the colon becomes ulcerated and much destruction of 
tissue occurs. The ulcers have raised, sloughy edges, while the surrounding 
mucous membrane is oedematous and inflamed. The ulceration may end in 
perforation, or may involve large vessels in the bowel wall and give rise to 
profuse hemorrhage. 

The condition gives rise to diarrhoea, with the passage of mucus, blood, 
and pus in the stools, which are very offensive. Pain and tenderness are 
present over the line of the colon, which when in spasm may be felt as an 
elongated swelling, while the patient rapidly becomes thin, loses strength, 
and may havea hectictemperature. The disease frequently proves fatal, and 
is most common in young adults. Examination with the sigmoidoscope will 
show the ulcers and inflamed condition of the colon as far as it can be examined. 

Treatment. Here, again, the treatment is medical in the first instance, 
but when this fails, and before the patient becomes too bad, the aid of the 
surgeon should be called upon. Two procedures are possible :— 

(a) An opening may be made into the bowel, through which it can be 
irrigated. This is best done by means of an appendicostomy (see p. 721); 
the irrigating fluid must be non-toxic and non-irritating, such as warm 
saline, boracic solution, or nitrate of silver 1 in 12,000 ; it is run into the bowel 
through the appendix by means of a small rubber tube and passes out through 
the anus. The bowel must not be allowed to become distended. 

(6) The feecal current may have to be diverted from the colon, as well as 
the irrigation being carried out. This will be best assured by performing 
a colostomy in the ascending colon or a cecostomy. In very severe cases, 
where the cecum is involved, even an ileostomy may be necessary; an 
ileosigmoidostomy is to be avoided, as feces will still pass back into the now 
blind colon owing to antiperistaltic movements. 

Dysentery. In this condition also, though the cause is different, an exten- 
sive and deep ulceration of the walls of the colon occurs, this particularly 
affecting the left-hand side of the colon. The submucous layer becomes 
infiltrated, and the ulcers spread and eat deeper into the bowel wall, even 
the peritoneum occasionally becoming involved, though perforation is rare. 
Certain of the complications and after-effects are entirely surgical, such as 
abscess of the liver (see p. 737), and the formation of a dysenteric stricture 
of the bowel (see p. 667}. Steps must be taken by bacteriological investiga- 
tion to ascertain whether the dysentery is bacillary or ameebic. In the former 
case mucus and blood predominate in the stools, in the latter case pus, while 
in the bacillary form the ulceration is far more superficial than in the 
amoebic variety. 

Treatment. The treatment of the primary condition is, in the first instance, 
medical, but should the disease become chronic, as not infrequently happens, 
the condition may pass into one very closely resembling ulcerative colitis, and 
the same type of surgical treatment, therefore, may be necessary, 1.e., either 
appendicostomy by means of which the bowel may be irrigated with saline 
solution, protargol or argyrol, or else a diversion of the fecal current. This 
may be done either by means of a cecostomy, a temporary ascending colos- 
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tomy, or, in some instances, an ileosigmoidostomy. This is, however, not 
free from objections. 

Appropriate treatment according to the cause must also be given, 7.e., 
emetine in amoebic cases and serum in bacillary cases. 

Diverticulitis (Pericolitis Sinistra). This is a not uncommon condition 
which is met with in stout people of over forty-five, usually men, and 
frequently with a previous history of years of constipation. The condition 
affects almost entirely the descending and pelvic colons and very rarely occurs 
in the ascending colon. The 
first change appears to be that io 
multiple, bluish-black, bottle- | 
shaped diverticula form in | 
this part of the bowel near its 
mesenteric border, consisting 
usually of small protrusions of 
the mucous membrane, which 
bulge out through the weak 
spots in the bowel wall where 
vessels enter, being probably 
pulled out by shortening and 
thickening of the vessel wall 
due to arteriosclerotic changes ; 
later this sac extends into and 
fills up an appendix epiploica. 
The amount of fat usually 
present in the mesentery prob- 
ably produces atrophy and 
weakening of the muscle wall. 
The presence of gas and the 
effects of constipation and 
straining at stool cause these 
diverticula to increase in size, 
and their fecal contents stag- 
nate and form hard inspissated 
concretions. A few of these 
diverticula may be congenital, 
but as a rule they do not 
appear till middle age, and jg, 242. Diverticulitis of the colon, showing 


repeated X-ray examinations extensive deposit of fibrolipomatous tissue, with 


: : : acute inflammation, gangrene and perforation 
will show new diverticula of one diverticulum. The bowel has been con- 


appearing and old ones verted into a long tubular stricture. 
enlarging. Inflammatory 
changes follow the formation of the diverticula and do not precede them. 
There thus are formed a series of structures on the left side of the bowel 
almost exactly similar to the vermiform appendix on the right side 
(Dwerticulosis). Other septic foci are often present in the alimentary canal, 
such as cholecystitis, septic teeth, etc. Some authorities state that 10 per 
cent. of normal persons over forty-five years of age have symptomless 
diverticula present. 

Any one of these diverticula may develop pathological lesions almost 
exactly similar to those of the appendix itself; thus :— 

(a) Acute Dwerticulitis may occur, the diverticulum becoming acutely 
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inflamed, and the inflammation involving the peritoneal coat in its neigh- 
bourhood ; the condition may advance until gangrene or perforation of the 
diverticulum occurs. When this happens, although a local abscess may 
form, the virulence of the infection is generally very great, so that the 
more likely result is a general peritonitis. 

(6) Chronic Diverticulitis. A more common change, and one which does 
not occur in the vermiform appendix, is a process of very chronic inflamma- 
tion spreading to the bowel wall around these inflamed diverticula and 
running up and down for several inches, giving rise to the deposit within the 
bowel wall of large masses of fibrous, or rather fibrolipomatous, tissue, this 
being especially seen in the submucous layer. After some months or years 
this results in a large, hard, sausage-shaped tumour, the bulk and the 
contracting scar tissue of which produce gross stricturing and narrowing of 
the* gut for some inches; this tumour will resemble malignant disease of 
the colon very closely. 

This diverticular mass becomes very adherent to surrounding structures, 
and lying as it does at the left side of the pelvis it is especially liable to 
become adherent to the bladder. When this occurs the spread of inflamma- 
tion and the onset of ulceration not infrequently will give rise to the 
formation of a communication between the colon and the bladder at this 
point (Intestino-vesical fistula, see p. 878). Diverticulitis probably causes 
this condition more often than does malignant disease. 

(c) Many cases remain for years without forming a large hard mass, the 
diverticula merely growing in size and number and becoming inflamed and 
tender with recurrent exacerbations. 

Clinical Features. The clinical features of this condition are fairly 
definite. 

(a) In the acute condition they almost exactly resemble those of appendi- 
citis on the left side, and usually occur in a stout, middle-aged, constipated 
patient; the condition may terminate either in recovery, abscess formation, or 
peritonitis (see pp. 708-715). 

(5) In the chronic condition the symptoms very closely resemble those of 
carcinoma of the pelvic colon ; there is thus increasing constipation, and the 
gradual onset of griping pains and abdominal distension in a middle-aged 
patient, preceded for some months by the passage of mucus in the stools ; 
blood is not as a rule found in the stools. After a long period the condition 
may terminate in acute obstruction. 

On examination a hard, tender, sausage-shaped lump will be felt either in 
the left iliac fossa or, on rectal examination, lying in the pouch of Douglas. 
The X-ray appearances following a barium enema also will be somewhat 
similar to those of carcinoma of the colon (see p. 671), save that the stricture 
visible in the picture is in this case long and tubular, and occasionally isolated 
diverticula may be seen close by in which some bismuth will remain after the 
rest has passed away. The tongue is usually dirty in diverticulitis and clean 
in carcinoma. Probably a small proportion of these chronic cases, if untreated, 
ultimately become carcinomatous, whereas, on the other hand, their existence, 
accounts for most of the instances thought to be inoperable pelvic carci- 
nomata, which have disappeared spontaneously. Many cases are practically 
symptomless, except for repeated attacks of inflammation giving rise to pain 
and fever. We have recently seen two cases in which a diverticulum, 
previously unsuspected, perforated suddenly and gave rise to general 
petitonitis while the patient was straining at stool. 


PLATE V. 





B. Barium enema showing filling defect of the mght side of 
the transverse colon due to carcinoma (an uncommon 
s.tuation) 
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Treatment. Prophylactic treatment may be of value and consists in 
plenty of paraffin and a diet with as little residue as possible. Above all, 
nothing containing pips should be eaten. In the acute stage the treatment 
is similar to that of appendicitis, though somewhat less urgent. If possible, 
the inflamed diverticulum should be removed or an abscess may require 
drainage. Perforations, if present, should be sutured or otherwise covered 
over. 

In the chronic stage, if no obstruction is present, medical treatment may 
be tried first. This consists in large quantities of olive oil or paraffin by the 
mouth (two or three ounces a day), while once a day six or eight ounces of 
olive oil should be run into the rectum and the patient kept with the foot of 
his bed up and the oil in his rectum for as long as he can retain it, if possible 
for several hours. High up rectal washouts on the Plombiére’s system are 
also valuable when all acute symptoms have passed off. If it is thought that 
much spasm is present, atropin will help. If this treatment fails, the diver- 
ticular mass should be resected and the ends of the bowel sutured, or, failing 
this, a lateral short circuit may be performed. If marked obstruction is 
present, this should be preceded for some weeks by a temporary colostomy. 
The excision of these masses may be very difficult on account of adhesions. 

Tuberculous Disease of the Bowel. Apart from tuberculous peritonitis and 
tuberculous involvement of abdominal glands (Chapter XIII., pp. 550-553), 
the disease is seen to affect the intestine in two ways. 

(A) Hyperplastic Deoceecal Tuberculosis. This form of the disease almost 
invariably occurs in the cecum, appendix and lower end of the ileum; very 
rarely it is seen elsewhere in the colon. :Tubercles are deposited in the sub- 
mucous layer, and the wall of the bowel becomes infiltrated and thickened by 
the formation of much fibrolipomatous tissue. The peritoneum becomes 
rough, thickened, adherent to surrounding structures, and may be covered 
with miliary tubercles, while the mucous membrane is often granulating, 
ulcerating and polypoid. This, together with the formation of scar tissue, 
produces obstruction of the bowel lumen, while peristalsis is interfered with 
by the muscle infiltration. Enlarged glands are present in the mesentery 
close by, while the adhesions and the contraction of scar tissue may drag the 
large tumour to which the condition gives rise up into an abnormal position. 
Caseation occurs in the wall of the bowel, and cold abscesses will form either 
in the bowel wall or outside it. These ultimately may burst out through the 
abdominal wall and give rise to external sinuses. Tubercles are often seen in 
the peritoneal coat. 

Clinical Features. The onset of this disease is insidious, and the symptoms 
variable. In many cases indigestion, discomfort in the right iliac fossa, loss 
of weight and alternate diarrhoea and constipation will be noticed, and 
occasionally blood will be found in the stools. These symptoms may persist 
for two or three years, while gradually griping pain sets in and the constipa- 
tion becomes more marked, even approaching a condition of subacute obstruc- 
tion. In the later stages borborygmi, with visible coils of bowel and local 
distension, will be noticeable. 

At some stage in the disease a firm, knobbly tumour will be detected in the 
right iliac fossa or slightly higher up, and the lower border of such a tumour 
is usually better defined than the upper border, where it passes into the colon. 
This swelling is dull on percussion, tender on pressure, and will be fixed or 
movable according to how long it has been present. Slight pyrexia is some- 
times present, while abscesses may arise which burst externally and give 
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rise to sinuses. Search should be made for tuberculosis in other parts of 
the body. 

It will be seen that this condition closely resembles carcinoma of the 
cexcum. It is, however, of longer duration and slower growth, and the age 
at which it occurs is usually younger, while the presence of tuberculous lesions 
elsewhere is of value in establishing the diagnosis. Actinomycotic lesions 
of the cecum (see p. 718) closely resemble this condition. 

Treatment. This consists essentially in operation, and in many cases the 
diagnosis is not established for certain until the abdomen is opened. A 
formal resection of the cecum should then be performed, including the 
appendix, about 4 inches of the ileum, the ascending colon and the first few 
inches of the transverse colon, exactly on the same lines as for carcinoma of 
the cecum (see p. 674). The ileum is then joined to the transverse colon by 
side-to-side or end-to-side union. If for any reason excision is impossible, 
because of adhesions, sinuses, or the patient’s general condition, a short-circuit 
should be performed and the csecum be excluded from the fecal stream. The 
results of both these operations are very satisfactory, though pulmonary 
embolus is a not uncommon complication. 

(B) Tuberculous Ulceration. This is a common condition in young patients 
and is frequently associated with either phthisis or tuberculous peritonitis. 
The ulcers are shallow ulcers with thin, undermined edges, multiple, round, 
and most common in the lower part of the ileum. Infection almost invariably 
commences in the Peyer’s patches and as the result of bacilli which have 
been swallowed in milk or in the sputum. The ulcers spread circularly round 
the bowel following the blood vessels and lymphatics, and in the process of 
healing, therefore, the contraction of scar tissue leads to a stricture (tubercular 
stricture). Such strictures are often multiple, usually in the lower yard of 
the bowel, may be accompanied by ileocecal tuberculosis, and sooner or later 
will give rise to symptoms of obstruction. Miliary tubercles often will be 
seen upon the peritoneal coat, while adhesions and enlarged or caseous mesen- 
teric glands are usually present. 

Clinical Features. In the early stages the signs and symptoms consist in 
abdominal pain, diarrhoea, pyrexia and the associated symptoms of tuber- 
culous peritonitis (see p. 553). As stenosis gradually sets in, the symptoms 
of subacute obstruction will supervene (see p. 681), while, in addition to this, 
masses formed by enlarged glands or matted bowel often may be felt. Tubercle 
bacilli often will be found in the feeces. 

Other complications may follow upon tuberculous ulceration of the bowel : 
thus perforation is occasionally seen, and this gives rise more commonly to a 
local abscess than peritonitis. In other instances a cold abscess may form 
around the bowel; this is prone to discharge itself through the umbilicus, 
and then it is not infrequently followed by the formation of a fecal fistula 
at this spot. : 

A few instances of “ solétary ulcer of the cecum” have been described; 
these have usually proved to be tuberculous. 

Treatment. In the early stages, before stenosis sets in, this is entirely 
medical, but when obstruction is commencing, laparotomy will be necessary. 
In most instances, where there are several strictures close together, it is wise 
to excise the affected coil of bowel and join the ends by end-to-end union. 
In other instances, this may be rendered impossible by adhesions, etc., and 
then a lateral anastomosis to short-circuit the stricture should be performed. 

Actinomycosis. This granuloma occasionally involves the bowel and then 
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almost invariably commences in the neighbourhood of the appendix and 
caecum, invading the bowel wall from the mucous membrane. As in most 
instances this commences in the appendix, or develops as a sequel to an 
attack of appendicitis, it will be described in full on p. 718. 


FIBROUS STRICTURE OF THE INTESTINE 


This is not a very common condition, but is seen as the result of several 

different causes. A fibrous stricture, unless congenital, is almost always due 
_to the contraction of scar tissue, produced as the result of ulceration of or 

damage to the bowel wall. The causes of fibrous strictures are, therefore, as 
follows :— 

(a) As the result of the healing of ulcers which have tended to encircle the 
bowel wall. This is specially seen in the small bowel as a result of tuberculous 
ulcers, and in the case of the rectum and large intestine, of syphilitic and 
dysenteric ulcers. Such strictures are known as tuberculous, syphilitic and 
dysenteric strictures (see also p. 662). Typhoid ulceration probably never 
leads to stricturing. Gonorrhceal strictures are sometimes seen in the 
rectum. 

(6) After a strangulated hernia a stricture may form where the bowel wall 
was nipped in the constriction, ulceration having occurred at this spot. This 
is usually in the small bowel, and is a narrow annular stricture. The condition 
is rare, and symptoms usually come on within three months of the strangu- 
lated hernia. A similar condition is sometimes seen after reduction or spon- 
taneous separation of an intussusception. 

(c) Tight obstruction of the bowel by means of an outside band or adhesion 
not infrequently leads to this condition, and after the band has been cut away 
the fibrous stricture of the bowel will be seen to persist. A similar condition 
is at times seen to follow tight impaction in the bowel of a foreign body, such 
as a gall-stone. 

(d) What may be termed a traumatic stricture is seen sometimes to follow 
upon an end-to-end anastomosis, or the suturing of perforations or openings 
in the bowel. This should be regarded as evidence of bad technique and 
faulty suturing, as the condition should never be seen when the operation has 
been properly performed. In this case the symptoms usually come on within 
four months of the operation. 

(ec) Fibrous stricture sometimes occurs at the base of a Meckel’s diverti- 
culum (see p. 654) as a result of ulceration. 

Strictures of this kind do not, as a rule, cause complete obstruction, but 
rather a chronic obstruction, tending to become more and more marked. It 
should also be remembered that the tendency to obstruction will be increased 
by the presence of adhesions, twisting, kinking or bending of the affected 
segment or congestion of its mucous membrane. 

Clinical Features. These strictures are far more commonly seen in the 
small intestine, where, the contents being entirely liquid in nature, consider- 
able stenosis of the bewel may occur without very much in the way of 
symptoms arising. Indigestion, pain and flatulence may be complained of, 
with gurgling noises, distension and increasing constipation, while, finally, in 
some cases an attack of acute obstruction may supervene (see p. 677). 

In the colon the contents are more solid and symptoms, therefore, arise 
sooner. They are those of obstruction of the large bowel as distinct from 
blockage of the small bowel (see p. 681). In all instances of fibrous stricture 
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an X-ray examination, with the aid of a bismuth or barium meal or enema 
in the case of the colon, will be of the greatest assistance. 

Treatment. Though in the early stages the symptoms may be relieved by 
means of diet, purgatives and enemata, more serious obstruction is certain to 
supervene sooner or later. At some time or other, therefore, surgical treat- 
ment will become necessary, and it is of the greatest importance that this 
should be undertaken if possible before serious obstruction sets in, so that it is 
an operation of convenience rather than of emergency. 

When no serious degree of obstruction is present the stricture should be 
found, and the affected portion of the bowel may be resected or a lateral 
short-circuit above and below the stricture performed. In some cases, where 
the stricture is narrow and the bowel wall sound, an enteroplasty may be 
performed, the stricture being divided longitudinally, and the incision then 
being sutured in two layers horizontally ; but cases suitable for this procedure 
are very rare. 

The treatment when acute obstruction is present will be described on 
p. 680. Here, in many cases, two operations will be necessary, the first 
merely consisting in the formation of an artificial anus above the stricture. 


NEW GROWTHS OF THE INTESTINE ; 


(A) New Growths of the Small Intestine. (1) Szmple. These are very rare, 
an adenoma being probably the least uncommon ; these arise in the secretory 
glands of the bowel, and are occasionally multiple. Fibroma, lipoma, 
papilloma and myoma are also occasionally seen. The tendency of all these 
simple growths of the small intestine is to become pedunculated and project 





Fia. 243. Asimple myoma of the pelvic Fia. 244. Carcinoma of the 
colon. colon of the ring type with 
marked obstruction. 


into the bowel lumen, so that they cause very little in the way of symptoms, 
but it should be remembered that they are highly likely to lead to an 
intussusception (see p. 692). Hsemorrhage and symptoms of obstruction 
are aometimes caused by them, and when encountered during a laparotomy 
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they should be removed, if necessary, with the affected segment of 
bowel. 

(2) Malignant. These are also rare in the small intestine. 

Carcinoma is very rarely seen, but is usually in the lower part of the ileum, 
where it surrounds the bowel and sooner or later produces obstruction. It 
is usually of the columnar type, and gives rise to increasing constipation and 
loss of weight. After a time pain and vomiting set in, distension, visible 
peristalsis and a step-ladder pattern being noticeable, but from the fluid 
nature of the bowel contents these symptoms do not arise until late. A 
tumour may be felt sometimes. The treatment consists in resection of the 
portion ‘of the bowel involved with deep section of the mesentery, on the 
lines described on p. 698. 

Sarcoma is more common than the above condition, and it is also seen in 
the cecum. It commences in the submucous layer, and may infiltrate either 
all the bowel coats to form a large mass or project towards the lumen to form 
a pedunculated swelling ; secondary growths in the glands and liver appear 
rapidly. The condition is most common in children, in whom it may give rise 
to an intussusception. The treatment for the condition is the same as that 
for carcinoma (see above). 

Secondary carcinoma is common in the small intestine, either in the form of 
multiple nodules or one or more isolated larger growths. Nothing can be 
done for this. 

(B) New Growths of the Large Intestine. (1) Simple. Simple growths of 
the colon are rare with the exception of multiple adenomata, which are not 
infrequently seen over the greater part of the left-hand side of the colon and 
the rectum. They are usually pedunculated, of a bright red colour, and are 
very liable to become malignant. In some instances these seem to be here- 
ditary and to be transmitted by either sex. As they are nearly always fatal 
either from hemorrhage or malignant change, the families tend to die out. 
The condition is most often seen between the ages of twenty and forty, and 
gives rise to severe diarrhoea, tenesmus, blood and mucus in the stools, pain 
and loss of weight. The growths can be recognised at once with the aid of 
the sigmoidoscope, although nothing can be felt in the abdomen. The only 
treatment which is likely to give permanent benefit is excision of a large 
portion, or even of the whole, of the colon, though the symptoms may be 
relieved temporarily by douches or local excisions. 

(2) Malignant. Carcinoma of the Colon. This is a very common disease 
of the colon, where it is usually a columnar carcinoma and, as stated above, 
the presence of adenomatous polypi in the bowel is a strong predisposing 
factor in the development of carcinoma. In the colon carcinoma is 
undoubtedly of a low grade of malignancy, spreading slowly, and very 
rarely giving rise to metastases, except in the abdominal cavity; it not 
infrequently undergoes colloid degeneration. It may occur in any part of 
the colon, the parts affected, in order of frequency, being the pelvic colon, 
the cecum and ascending colon, the splenic flexure, the transverse colon, 
the hepatic flexure, and the descending colon. 

It appears to the naked eye in three forms :— 

(a) The Scirrhous Type. This is the commonest form, and the one which 
almost always occurs in the left side of the colon. Thé growth follows the 
lymphatic vessels and grows round the bowel, is very small in bulk, and the 
fibrous tissues rapidly constrict the gut lumen, giving rise to an annular con- 
striction, through which only a probe may pass. Only a very small portion of 
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the bowel is involved, and it looks from outside as though a string had been 
tightly tied round it (ring stricture). The growth extends upwards and down- 
wards in the submucous layer, but is only visible to the naked eye for a distance 
of about an inch as a rule, while at the summit of the stricture is a small 
ulcerated, bleeding surface. In this case there is atony and paralysis of the 
bowel below the growth, while the bowel above the growth is much hyper- 
trophied and dilated from the chronic obstruction present; in spite of the 
obstruction, the function may be carried on well for some time, and the 
cecum will be grossly distended wherever the growth is. The mucous 
membrane of the bowel for a considerable distance above the growth is red, 
congested and inflamed. Stercoral ulcers will occur from the pressure of 
hard feces. Gangrene and perforation of the bowel above the growth are 
sometimes seen, both occurring 
almost always in the cecum. 

This type causes obstructive 
symptoms early, spreads slowly, 
and is intermediate in malignancy 
between the other two types. 

(b) The Hypertrophic or Funga- 
ting Type. This is a rarer type, 
specially lable to undergo colloid 
degeneration, which only occurs 
in the right-hand side of the colon, 
and gives rise to a large, fungating, 
cauliflower-like mass, projecting 
into the lumen of the bowel. It 
does not cause obstructive symp- 
toms for a long time, and is prob- 
ably the least malignant form of 
the disease, the tendency to in- 
volvement of glands and formation 
of metastages being inversely pro- 
portional to the upward and out- 
Fia. 245. Carcinoma of the transverse colon ware eron thot ane eumOE: 

of the fungating type. (c) The deep indurated ulcer, 

which is the least common form, 

and which eats its way deeply down into the bowel wall and gives rise to 

metastases and glandular involvement more rapidly than do the other 
varieties. 

The ‘‘ rosette type ’’ of growth occasionally seen in the rectum is very rare 
in the colon. 

In these last two types of growth the changes in the bowel above are 
similar to those described above, but less marked, and in all types the 
lumen of the bowel below the growth is occasionally ballooned, but hyper- 
trophy is absent. The growths contract adhesions to other structures in their 
neighbourhood, such as the ileum, omentum, and abdominal parietes, at 
varying periods; such adhesions are, however, not necessarily caused by 
malignant infiltration, but are often inflammatory. Infection and even 
suppuration in and around the growth are not uncommon, and abscess forma- 
tion or cellulitis in the extraperitoneal tissues, leading sometimes to fecal 
fistula, should be looked for. In the case of growths of the cecum, such a 
condition will resemble an appendix abscess closely. 
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The growth spreads primarily in the submucous layer and further up the 
bowel wall than down it. The lymphatic glands become involved after a time: 
first those in the mesentery and on the bowel wall (paracolic), then those about 
the centre of the mesentery and finally those in the mesenteric root; from 
here the growth spreads to the lumbar glands and those in the hepatic fissure, 
while secondary growths in the liver and multiple nodules scattered all over 
the peritoneum and its contents will occur in due course, this latter state 
being accompanied by ascites. Distant metastases are very rare, but 
“seedling growths’’ occur by direct implantation lower down the bowel. 
Internal fistulss between two loops of bowel, between the stomach and colon 
or the colon and bladder, are occasionally seen. 

Clinical Features. The prominent clinical features depend largely upon : 

(a) Whether the growth is in the left-hand or right-hand side of the 
colon. 

(6) Whether it is of the scirrhous or hypertrophic type. 

The initial symptoms for the first few weeks are in all cases of a vague type. 
The disease seldom occurs under forty, is rather more common in men than 
women, and possibly in those who are of a constipated tendency. The 
patient may complain of flatulence, indigestion, vague, griping abdominal 
pains coming on in attacks, and increasiug constipation. Ansmia is often 
marked, and sometimes sufficiently intense to resemble pernicious ansmia. 
The tongue is often remarkably clean, while De Morgan’s spots are not 
uncommon on the skin (see Vol. I., Ch. VIII.). 

(1) When the growth is on the right-hand side, 7.e., in the cacum, ascending 
colon or hepatic flexure, in addition to the above vague symptoms the patient 
frequently complains of a swelling, and on examination a large, hard tumour 
will be felt in this position. In this type of growth diarrhcea alone, or alternat- 
ing diarrhoea and constipation, is more likely to be complained of than pure 
constipation. Visible blood and mucus in the stools (see below) are not likely 
to occur in these cases, but chemical and microscopic examination may 
demonstrate the presence of blood. 

(2) On the left-hand side of the colon, however, the growth probably will 
be of the ‘‘ring ”’ type, small and difficult to palpate, but with well-marked, 
increasing constipation. Visible blood and mucus in the stools are nearly 
always complained of, while after the growth has been present for some time, 
aching pain in the right iliac fossa due to visible and palpable distension of 
the cecum will be present. The lower the growth is the more marked will 
be the blood and mucus in the stools, and the more closely the symptoms 
will resemble those of carcinoma of the rectum (see p. 802). 

In the splenic flexure and descending colon the tumour is not likely to be 
felt. In the pelvic colon it can be ascertained sometimes by bimanual examina- 
tion or be felt from the rectum lying in the pouch of Douglas, and in this latter 
case examination with the sigmoidoscope probably will demonstrate it. In 
the lower part of the pelvic colon “‘ morning diarrhea ”’ is especially likely 
to occur. In the transverse colon the tumour is probably palpable and will 
be felt asa hard, movable tumour lying above the umbilicus. In all cases 
examination with X-rays and a barium enema and meal should be made; 
the lower the growth is in the bowel the more likely this method is to show a 
definite stricture. 

As the condition progresses a well-marked state of chronic obstruction will 
set in, with more pain, more constipation and increasing distension, loss of 
weight and strength and anemia; sooner or later, perhaps after one or 
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two milder warning attacks, this chronic obstruction will become acute (see 
p. 682). This acute change not infrequently follows the taking of purgatives 
and is usually due either to the failure of compensatory hypertrophy or to the 
final blocking of the bowel lumen already reduced to the size of a quill, either 
by congestion or the impaction of some semisolid fecal substance. During 
the chronic obstructive stage, borborygmi are often most noticeable, and the 
patient sometimes will state that they seem to pass up to and always end at 
the same spot in the abdomen, which is quite likely the site of the growth. 
In the later stages still, the growth may involve or press upon important 
nerves and so give rise to severe referred pains. 

When acute obstruction sets in the pain increases and becomes continuous, 
the bowels fail to act altogether and great distension of the abdomen occurs, 
the distension being more marked in the epigastrium and flanks than in the 
central parts, while the whole abdomen gives a drummy, tympanitic note. 
Visible coils are not often seen, though the cecal distension is marked, and 
vomiting only occurs late, sometimes not until the bowels have been abso- 
lutely constipated for ten days. It never becomes fecal and the tongue will 
remain remarkably clean. Hiccough is troublesome, ballooning of the rectum 
is often felt, the temperature is sybnormal, but often for some days the patient’s 
pulse and general condition remain remarkably good. It cannot be too 
strongly insisted upon that it is the exception and not the rule to be able to 
feel a palpable tumour, except in the case of right-hand-side growths. Some- 
times a collection of fecal matter above the growth will be felt; this is com- 
paratively soft, and pits on pressure. 

With regard to the differential diagnosis, in the non-obstructed cases any 
tumour which can be felt will have to be discriminated from tumours of the 
gall-bladder, stomach or kidney, or of the female generative organs, and such 
conditions as ileoceecal tuberculosis and inflammatory masses in connection 
with the cecum. Every case of irregular intestinal action or of obscure pain 
in the abdomen occurring in people over forty should raise the suspicion that 
this condition is present, and in many cases a purely exploratory operation is 
advisable. 

Perforation of a Stercoral Ulcer. When acute obstruction due to carcinoma 
has been present for some days, it is not uncommon for a stercoral ulcer, 
almost always in the cecum, to perforate and flood the peritoneum with fecal 
matter. When this occurs there is a sudden increase of severe local pain and 
marked tenderness and rigidity over the perforation. The pulse rate rises, 
vomiting increases, the signs of general peritonitis supervene, and the patient 
dies rapidly. 

Treatment. There is, of course, no treatment for these growths other than 
operation, but if it is obvious that secondary growths are present or that 
the primary growth, if felt, is so fixed that its removal is unlikely, an explora- 
tion need not be undertaken ; an operation for relief will be necessary later 
on, when acute obstruction seems to be setting in. In some cases it is possible 
to delay or prevent the onset of acute obstruction by carefully controlling 
the diet and administering liquid paraffin and charcoal. 

Many cases only come for operation when acute obstruction has already 
supervened, and it is perhaps a good thing that obstruction supervenes 
so early in many of the left-hand-sided cases, as they are then capable 
of being dealt with while they are in an operable state. From the point of 
view of operative treatment, this condition divides itself into four classes :— 

(a ) Those where acute obstruction is present and the growth is removable. 
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(b) Those where acute obstruction is present and the growth is irremovable. 

(c) Those where no obstruction is present and the growth is removable. 

(d) Those where no obstruction is present and the growth is irremovable. 

It should be taken as a golden rule that, when in these cases acute obstruction 
1s present, the growth should never be resected and the ends of the bowel joined up 
there and then in one operation. 

(2) In group (a), when acute obstruction is present, the site of the 
growth is probably uncertain. The lower right-hand side is, therefore, the 
best place where the abdomen should be opened; one hand is introduced 
and the growth searched for and examined to see both where it is and whether 
it is capable of removal. This is best done by following the course of the 
colon up from the pelvis to the cecum, and on no account must coils of bowel 
be allowed to escape. Some surgeons advise against this procedure, and state 
that instead of introducing the hand and discovering the growth a small 
opening should merely be made over the cecum, the cecum opened, and a 
tube introduced to drain it (blind ceecostomy). We do not approve of this 
procedure, as no information is obtained about the growth, and it may involve 
the patient in a totally useless second operation at a later date. 

Having discovered the growth and determined that it is operable by 
noting that it is movable, that the liver is free from secondaries, that no 
distant glands are involved or seedling growths present, and that there are no 
nodules in the peritoneum, two procedures may be adopted :— 

(1) An opening may be made in the bowel above the growth to relieve 
the obstruction. This may be a ceecostomy or a colostomy, and as, assuming 
that the growth is operable, it is only a temporary opening, if a colostomy is 
performed, it should have no spur and may with advantage be of the type 
advocated by Devine. At a later date, when the obstruction has passed off, 
say in from ten days’ to three weeks’ time, the abdomen is reopened, the 
growth resected, and the ends of the bowel joined up. The temporary 
drainage opening probably will close itself after this, and care should be 
taken to make the colostomy opening some distance away from the tumour, 
that it may not interfere with the subsequent resection of the growth. We 
regard this as a sounder procedure than the following one :— 

(2) Paul’s Operation. This consists in deliveriny the growth and removing 
it there and then. No attempt is made to join the ends of the bowel together, 
but a Paul’s tube is introduced into each open end. At a subsequent date 
the ends are either joined together by suture or by crushing the diaphragm 
of bowel wall intervening between them with a special clamp. Our objection 
to this method is that, when the patient is acutely obstructed and the gut 
grossly distended and sodden, it is neither easy nor satisfactory to perform 
a free removal of the growth and its lymphatic drainage area. To attempt 
to suture the bowel immediately after removing the growth when obstruction 
is present is to court disaster, for the sodden and infiltrated bowel wall is 
most unlikely to hold stitches satisfactorily. 

(b) Here, where obstruction is present and the growth is irremovable, 
the question of a resection later on does not arise. The obstruction, therefore, 
must be relieved permanently, and the choice lies between a permanent 
colostomy with a spur or the short-circuiting of the growth by means of 4 
lateral anastomosis. This latter procedure is, perhaps, a trifle more risky, but, 
if successful, is far more satisfactory to the patient than a permanent opening. 

A patient with an inoperable growth of the colon, whose obstruction has 
been permanently relieved by operation, often will live a long time in comfort, 
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as the growth is slow and of low malignancy ; thus three, four and five years 
of comfort are by no means an unusual result. The anastomosis performed 
should be a simple lateral anastomosis, without cutting the bowel across. No 
form of total or partial exclusion of a portion of the gut is either necessary or 
advisable. 

(c) Here, where no obstruction is present and the growth on opening the 
abdomen is found to be removable, the operation to remove it and to re- 
establish the continuity of the bowel should be proceeded with straight 
away. The methods of removing growths in various parts of the colon are 
described shortly below. Many surgeons advise that, even when no obstruc- 
tion is present, a preliminary temporary colostomy should be performed 
ten days or so before the resection of the growth. This probably does diminish 
the operation mortality slightly. 

(d) If, on the other hand, no obstruction is present, and on laparotomy 
the growth is found to be irremovable, a short-circuit should be performed 
if possible, to prevent any possibility of obstruction setting in in the future. 
This may not be possible in the case of growths very low down in the pelvic 
colon, and here a colostomy may be the only procedure available. 


When removing growths of various portions of the colon the following general 
principles should be remembered :— 

(a) More bowel should be removed above the growth than below it, at least 
5 inches above and 3 inches below being taken away if possible. In addition to this 
a deep V-shaped section of the mesentery right down to its root should be made. 

(6) After any of these operations a small tube should be introduced into the 
cecum through a separate stab wound for a few days. This acts as a safety valve, 
letting out gas and fluid feces and preventing distension. A possible alternative to 
this in the lower part of the colon is to pass a flatus tube up through the anus and 
through the anastomosis into the bowel above it. 

(c) The contents of the colon are virulently septic. 

In the case of growths of the cecum and ascending colon the same operation, known 
as Forster's operation, should be performed. The caecum, ascending colon and hepatic 
flexure are mobilised by incising the peritoneum on their outer side and stripping them 
upinwards. The lower 3 inches of theileum (whose blood supply may be endangered), 
the csecum, ascending colon, and an inch or two of the transverse colon, together 
with a deep V of the artificial mesentery created, should be removed in one piece. 
The ileum is then united to the transverse colon, either by side-to-side, end-to-side 
or end-to-end anastomosis, this being our order of preference. Care must be taken 
not to injure the duodenum, the ureter, and the external iliac vein in this operation. 

For growths of the transverse colon a free excision, with a deep V of the mesentery, 
should be performed ; then by mobilising the splenic flexure and descending colon 
(or possibly without this) it will be easy to join the ends together by side-to-side or 
end-to-end union. There is no objection to this latter procedure here, as the bowel 
is completely covered with peritoneum. 

In the case of the splenic flexure, this, together with the whole of the descending 
colon, must be freely mobilised. The left half of the transverse colon, the flexure, 
and some inches of the descending colon, together with a deep V of the artificial 
mesentery, are excised. It is then preferable to restore the continuity of the bowel 
by side-to-side union, and this is usually possible if free mobilisation of the descending 
colon has been performed. The side-to-side union may be made deliberately anti- 
peristaltic, as this will turn the cut edges of the mesentery out into the retroperitoneal 
tissues, where they will not form adhesions to the rest of the bowel. In many cases 
the splenic lymphatic glands are invaded by growth, and these, of course, cannot 
be removed. 

In the case of the iliac colon, again, very free mobilisation is necessary up to and 
including the splenic flexure. The iliac colon and most of the descending colon are 
removed and, if possible, a side-to-side union performed. 

In the case of the pelvic colon many growths are inoperable, because of adhesions 
to the bladder or other pelvic structures. If the growth is freely movable and in 
the upper half of the bowel, it can be resected with some inches of bowel above and 
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below it, and a deep V of the mesentery ; end-to-end union may then be performed, 
as here again the bowel has a complete peritoneal covering. If the growth is lower 
down, it may still be removed and the continuity of the bowel restored by holding 
open the very short and fixed lower end and inserting the upper end into it and 
fixing it there with two rows of sutures; at times the top of the rectum may be 
mobilised and end-to-end suture performed. If the’ growth is lower still, right at 
the bottom of the pelvic colon, and is capable of removal, this must be done by the 
perineo-abdominal method (see p. 805). This will entail a permanent colostomy. 


Feecal Fistula. A fecal fistula is an opening on the surface of the skin 
through which fecal matter escapes and which has arisen as the result of 
disease. On the other hand, an artificial anus is a similar opening which has 
been specially made by the surgeon to permit of the escape of fecal contents. 
The method of performing this will be described later, but it is important to 
note that in performing it, especially if it is intended to be permanent, some 
form of spur or projection outwards of the mesenteric wall of the bowel 
must be devised in order to prevent the fecal stream passing onwards down 
the bowel, and to cause all the fecal contents to escape externally. 

In the case of a fecal fistula the opening in the bowel wall is usually 
small, and may be some distance from the skin, while no spur is present, so 
that here, if there is no obstruction, only a portion of the fecal contents 
escape. 

There are many causes of fecal fistule ; thus at the umbilicus the con- 
dition may be congenital (see p. 529). They may be the result of injuries to 
the bowel, either accidental or operative, or occur as a result of sutures in the 
bowel wall giving way after anastomoses, etc. Sloughing of the bowel in a 
strangulated hernia is another cause. The pressure of drainage tubes left in 
place too long, the éxposure of a coil of bowel in the bottom of an operation 
wound which has become infected and gaped open, or the proximity of 
abscesses and foreign bodies, which lead to infection and softening of the bowel 
wall, are all frequent causes, in that they give rise to ulceration and sloughing 
of the bowel wall. Appendix abscesses are particularly liable to be followed 
by this condition, and it must be admitted that the great majority of all fecal 
fistulee follow upon operations. Tuberculosis, actinomycosis and carcinoma 
of the bowel wall are also occasionally causes. If the bowel is adherent to the 
peritoneum the fistulous track is short, and the intestinal mucous membrane 
will appear at the skin or even pout out, though in other cases, possibly as the 
result of an abscess, there may be a long granulating, suppurating track inter- 
vening between the skin and the bowel wall. 

Clinically the condition is usually obvious in that recognisable intestinal 
contents escape. In certain cases, however, abscesses infected with intestinal 
organisms, and especially those in fat people, may discharge profusely an 
evil-smelling, dark-brown pus, which may resemble fecal matter. 

The colour and consistency of the escaping fluid will depend on the part 
of the bowel it comes from. In the case of a small intestine fistula, digestion, 
redness and excoriation of the skin always occur. Fistule high up in the 
bowel (i.e., in the jejunum) give rise to a discharge which is very fluid, 
acid, contains bile and undigested foodstuffs, and starts to discharge soon 
after a meal, while emaciation is very rapid; while if escaping from lower 
down, the fluid is alkaline, less irritating, more feecal, and there is less emacia- 
tion. A cecal fistula discharges definitely liquid feces, while in the case of 
the rest of the colon the discharge is semisolid. 

Treatment. The majority of these fistule will close spontaneously provided 
there is no obstruction in the bowel below, no concretion or foreign body 
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present, and if the mucous membrane is not pouting out on the surface of the 
skin. Ifany of these conditions are present they must be removed. 

Where the mucous membrane pouts out on the surface spontaneous closure 
is not likely, and an operation will be necessary. Two operations may be 
performed :— 

(a) Greig Smith’s Operation. Here the fistula is temporarily closed with 
a continuous suture, an elliptical incision is made round its mouth, and the 
various layers of the abdominal wall are incised until the peritoneum with the 
bowel attached to it is reached. The pouting mucous membrane is cut away, 
the bowel is not separated from the peritoneum, but the opening in the bowel 
wall and in the peritoneum is sutured and the abdominal wall then closed in 
layers over this. 

(b) The only other alternative is a formal resection of the coil in which the 
opening is, followed by end-to-end suture. Owing to the presence of adhesions 
this usually can be performed without opening the general peritoneal cavity. 

A lateral short-circuit above and below the fistula might be expected to 
cause it to close, but this frequently has no effect on the fecal discharge. 

If for any reason operation cannot be performed, or during the interval of 
waiting for it and hoping that the fistula may close spontaneously, the skin 
must be protected by an oily or greasy ointment; purgatives are to be 
avoided carefully, and the diet should be controlled to reduce the fecal 
contents. The unpleasant odour may be much reduced by means of intestinal 
kerol, dymol or beta naphthol. Occasionally tight plugging will cure a 
fistula. 

Internal Fistulee. As a result of adhesions, carcinoma, gastric ulcer, 
diverticulitis, tuberculosis and other causes, fistulous tracks may form between 
the bowel and other hollow viscera ; thus a fistula between the stomach and 
colon (gastrocolic fistula) 1s described on p. 627. Fistule between near-by 
loops of small intestine are symptomless. Openings are sometimes seen 
between the colon or rectum and the bladder, ureter or kidney pelvis; these 
are described in Chapters XIX. and XX. A fistula between the gall-bladder 
and duodenum is not uncommon in association with gall-stones (see p. 759). 


INTESTINAL OBSTRUCTION 


As the name implies, this condition consists in some form of blockage of 
the bowel so that the fecal stream and intestinal gases cannot pass on in their 
normal course. Although the bowel may be simply blocked and the feces 
obstructed, in a great many cases there is also interference with the nerves and 
the blood supply to and from the bowel wall and actual mechanical damage to 
the wall itself. This is known as strangulation of the bowel, and is an even more 
serious condition than obstruction. Obstruction can occur without strangula- 
tion, but strangulation hardly ever occurs without obstruction, except possibly 
in the case of a Richter’s or Littré’s hernia (see also p. 563). The distinction 
between constipation and obstruction lies in the fact that in the former there 
is delay in the passage of feaces only ; there is no strangulation, no interference 
with the passage of flatus, and no mechanical block. It is better that the term 
“ obstruction ”’ should be confined to those conditions where a definite organic 
block of the bowel is present, t.e., mechanical obstruction. The same effect 
may be produced by lack of propelling power due to atony or paralysis of the 
bowel musculature, and though this is sometimes referred to as dynamic or 
paralytic obstruction, we prefer not to use the term “‘obstruction”’ in connection 
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with this at all, but to give it the special name of paralytic ileus (see p. 696). 
It must be remembered that persistent and unrelieved organic obstruction 
also will lead in time to paralysis of the bowel wall, partly from overdistension 
and partly from peritoneal infection. 

Three main varieties of obstruction will be encountered : acute obstruction, 
chronic obstruction, and an intermediate variety in which chronic obstruction 
is present and is gradually becoming acute. It necessarily follows that, if 
strangulation is present, the obstruction is acute, and that in chronic obstruc- 
. tion there is not likely to be any strangulation. As a result of stasis in the 
bowel, the small intestinal contents tend to become acid, and an overgrowth 
of B. welchii may occur (see pp. 532 and 538). 


ACUTE INTESTINAL OBSTRUCTION 


Pathologueal Changes. The changes in the bowel naturally depend upon the 
cause of the obstruction, but many of them are common to all varieties. If 
no strangulation is present, the bowel above the obstruction gradually becomes 
more and more distended by gas and liquid feces, until finally it may reach 
two or three times its proper size. Violent peristaltic waves occur both above 
and below the block, so that the lower bowel empties itself and usually 
remains emptied and collapsed ; it is then pale and firm. Above the obstruc- 
tion the wall of the bowel is first pale and normal looking, but it soon becomes 
crimson, congested, oedematous and darkerin colour. Congestion and change 
of colour, however, do not occur nearly so rapidly when strangulation is 
absent, and bowel which is only obstructed may become red, but never purple 
or black. Fluid collects in this distended bowel and venous stasis occurs ; thus 
a vicious circle is set up and much serum is removed from the circulation, 
with the result that deprivation of volume of blood causes collapse, while loss 
of salts causes acidosis and aggravates vomiting ; hence the value of saline 
infusion in all cases of intestinal obstruction or peritonitis. After a time an 
effusion of fluid occurs into the peritoneal cavity, which is usually clear and 
watery if no strangulation is present. The peritoneal surface also becomes 
damaged, so that organisms can pass through the bowel wall and peritonitis 
occur without actual perforation. Actual ulceration of the bowel wall, with 
perforation, also may follow (stercoral ulcers, see p. 672). 

This marked difference in the appearance of the bowel above and below 
an obstruction is of great help during operative treatment, as by following the 
lower portion up, or the upper portion down, the seat of obstruction is bound 
to be discovered. 

The thickened cedematous congested bowel at or above the site of an obstruc- 
tion is abnormally soft, holds sutures very badly, and may be torn very easily 
during operation if not very carefully handled. 

If in addition strangulation is present, all the changes are much more 
rapid and marked, the bowel rapidly becoming congested, purple or black, 
while the effusion into the peritoneum is blood-stained, and dark blood is also 
found in the bowel lumen. Peritonitis or gangrene may be set up rapidly, 
and the changes in the bowel wall are more fully described on p. 531. 

Causes of Obstruction. The causes of acute obstruction are many, and are 
usually divided into :— 

(a) Conditions lying outside the Lowel. 

(b) Conditions in the bowel wall. 

(c) Conditions inside the bowel. 
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(a) Conditions outside the Bowel. Pressure by tumours, cysts, etc., strangu- 
lation by bands and adhesions, or through openings or apertures in the 
mesentery, strangulated external hernis and internal hernia. 

(6) Causes in the Bowel Wall. Growths, volvulus, acute intussusception, 
enterospasm, thrombosis or embolism of mesenteric vessels, fibrous stricture, 
diverticulitis, congenital malformations. 

(c) Causes within the Bowel. Impaction of gall-stones or foreign 
bodies. 

The causes of paralytic ileus will be discussed later (p. 696). 

Clinical Features. We shall now describe the features of acute obstruction 
in general, and later indicate the differences which may occur according to the 
cause of the condition. It should be remembered that there are three main 
groups of signs and symptoms: those due to the actual blockage of the bowel, 
namely pain, vomiting, distension, constipation and increased peristalsis ; 
those due to the shock to the nervous system and collapse, as a result of the 
sudden violent trauma the bowel and its mesentery may have undergone, 1.e., 
pallor, sweating, etc. ; and finally those due to the absorption of toxic materia] 
accumulating in the bowel above the block and aided by peritonitis and damage 
to the bowel wall; this last group is naturally a comparatively late develop- 
ment, but its importance lies in the fact that in many cases it is the actual 
cause of death (Chapter XJII., pp. 532, 535). 

The symptoms closely resemble those of strangulated external hernia, and 
commence with sudden pain in the neighbourhood of the umbilicus ; this is 
usually generalised all over the abdomen, and may be griping or seldom con- 
tinuous, and cause the patient to cry out, writhe about, or crawl on the floor. 
If colicky and intermittent, after a time its colicky nature departs, and the pain 
becomes continuous, while as the patient gets worse and more toxic and the 
condition of the bowel wall begins to suffer, the pain tends to get less. Pressure 
usually will relieve it, while abdominal rigidity is absent. 

Vomiting commences almost at once, becomes continuous, is accompanied 
with nausea and gives no relief. At first it consists of stomach contents, 
and is projectile in character ; later it is green and bilious, and as the condi- 
tion progresses it becomes dark in colour, brown and evil-smelling, gushing 
up in an effortless and more or less continuous fashion. This is sometimes 
known as feecal vomiting, though except for its evil smell it inno way resembles 
fecal material. It is due to the decomposition of intestinal contents above 
the obstruction, accompanied by the onset of peritonitis and paralysis of the 
bowel wall, and should be regarded as a sign of impending death. It is most 
marked in small intestine obstruction, especially when high up, and is seldom 
seen when the colon is obstructed until the very latest stages. 

Constipation is usually absolute, not even flatus being passed, though it is 
not uncommon for one motion to come away soon after the commencement 
owing to the lower bowel emptying itself; enemata will have no effect, and 
purgatives, above all, should be avoided. 

At the commencement a varying degree of collapse will be present, depend- 
ing on the cause and the rapidity of onset, so that the pulse is thin and weak 
and often slow at first ; the temperature is subnormal, and the face pale and 
sweating. After a few hours the pulse rate begins to rise, and gets more and 
more rapid as the condition progresses. The temperature does not, however, 
rise for a considerable time, and not at all unless infection setsin. It frequently 
remains subnormal throughout. The patient becomes intensely dehydrated 
due ta faiiare of the normal fluid and salt intake from the intestine (which 
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amounts to several litres in twenty-four hours), and the loss of fluid from 
vomiting; the tongue is therefore dry and the facies pinched, and collapse 
increases rapidly. 

On examining the abdomen the most important characteristic is the 
presence of visible peristalsis and coils of bowel. Thus coils of bowel may be 
seen writhing about, the movements coinciding with increase of pain; this, 
if seen, is almost positive evidence of obstruction, except in very thin, elderly 
patients. After a time distension of the abdomen commences and progresses, 
the abdomen becoming more and more tympanitic. Slight diffuse tenderness 
may be present, but there is no rigidity until peritonitis sets in ; occasionally 
rigidity is present over gangrenous bowel. 

On auscultation greatly increased peristaltic sounds will be audible, a 
condition very different from the absolute silence that is present in peri- 
tonitis. In certain forms of obstruction a localised tumour may be palpable. 
Examination of the rectum and of the hernial orifices must never be 
omitted; small hernie, especially if they are femoral, are easily missed in 
fat patients. 

In some cases of acute obstruction, and still more in subacute obstruction, 
an X-ray photograph taken without any barium will show visible distended 
coils lying across the abdomen with pools of fluid in them. 

As the condition progresses the pulse rises, becomes rapid and feeble, 
thirst becomes intense, the eyes sunken, and the tongue very dirty, coated 
and brown, while soon the “ facies Hippocratica ”’ develops. Toxemia will 
be marked, and the patient becomes blue or livid, cold and clammy ; muscular 
cramps are especially marked, while his mind remains remarkably clear up 
to the end. If untreated, death supervenes within five or six days. 

When the obstruction is in the small bowel, and the higher up it is, the 
shock, collapse and vomiting are more marked. Distension, however, is less 
marked, and is chiefly seen in the central portions of the abdomen. Visible 
coils are usually present, and assume a step-ladder pattern. In high-up 
obstruction anuria is sometimes seen. 

In the colon, on the other hand, obstruction tends to be rather less acute, 
vomiting is often delayed for some hours, or even days, visible coils are very 
seldom seen, and the distension affects chiefly the epigastrium and flanks ; 
in many cases a grossly distended caecum can be seen or felt. The course of 
the disease is usually slower, due, probably, to the fact that normal fluid and 
salt absorption from the bowel is not interfered with. 

It seems probable that the degree of distension, and also to a certain extent 
the amount of toxemia, is very largely dependent on whether the mesentery 
is gravely involved or not. 

Profuse fecal vomiting tends to be more marked in children and nervous 
women than in men, while the pain tends to be more continuous when 
strangulation is present as well as obstruction. 

Death, when it occurs, is frequently due to mere exhaustion; in other 
instances it is due to the onset of peritonitis, and is often the result of the 
general poisoning of the patient’s whole system from absorption of the toxic 
bowel contents. In some cases this is due to B. welchii in the bowel 
(see p. 532). At times there seems to be a marked diminution of the chlorides 
in the blood together with an alkalosis. Chlorides and fluids are therefore 
indicated in the treatment. 

Differential diagnosis has to be made from the other forms of acute 
abdominal disease (see Chapter XVII.), and also from colic of various kinds, 
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gastric crises of tabes (see p. 730), and uremia. The presence of a palpable 
tumour suggests as the cause of the obstruction either an intussusception, 
a growth, a gall-stone, or congested and oedematous bowel which is strangu- 
lated by bands or internal hernia. 

Treatment. Though the necessity to relieve the obstruction is great, the 
call for replacement of salts and fluid in the tissues is very pressing, and in 
most cases the administration of saline solution, both intravenously and sub- 
cutaneously, should be carried out before operating, when a marked 
improvement in the general condition will result, vomiting diminish, and the 
prognosis be correspondingly improved. Furthermore the exhaustion and 
distress of frequent vomiting can be diminished and relief of pressure and 
distension in the bowel above the obstruction, with consequent improvement 
in its circulation and lessening of toxemia from absorption of its contents, 
can be obtained by passing a nasal tube either into the stomach or duodenum 
(Wangensteen) or gradually letting it descend to the neighbourhood of the 
obstruction (Miller-Abbott), a process which can be aided at operation. 
A suction apparatus is attached to the upper end and the contents withdrawn 
continuously or at intervals ; care must be taken not to continue this treat- 
ment too long or the patient becomes unnecessarily dehydrated. 

The local treatment consists in laparotomy, which should be performed as 
soon as possible. The procedure to be adopted then will depend entirely 
upon the cause of the obstruction, and will be described later; but the 
surgeon should always have two objects in view: firstly, to remove the 
cause of the obstruction, and secondly, to empty the bowel above the obstruc- 
tion. Rapidity in operation and gentle handling of the bowel are essential if 
success is to attend the efforts of the surgeon. There is some evidence that 
the intense toxemia is diminished and the patient’s chances increased by 
administration of B. welchii serum before and after operation. For the use 
of bile in cases of peritonitis and obstruction, see p. 538. 

In general it may be remarked that one of the dangers of these operations 
consists in the patient vomiting while under the anesthetic, and the vomit 
passing into the sir passages, hence the value of preoperative duodenal 
suction, which can be continued as necessary during the operation. Some 
surgeons advise that the stomach should be washed out before the operation 
is commenced, but this is really of very little value and may lead to a false 
sense of security, as the stomach will fill again rapidly from the distended 
bowel. The only remedy for this is to leave the tube in situ all the while the 
anssthetic is being administered. It is important not to have the patient’s 
head too low and not to compress or squeeze the stomach, if possible, during 
the laparotomy. 

In these cases, unless the patient is very collapsed, spinal anzsthesia is 
excellent as it gives good relaxation of the abdominal wall, and often actually 
helps to relieve the obstruction by diminishing any bowel spasm. 

Unless the site of the obstruction is settled it is best to open the abdomen 
by means of a right paramedian, infraumbilical incision. It must be re- 
membered that the distended coils of bowel are very friable, and care must 
be taken not to allow coils of distended bowel to escape. The cecum is then 
examined. If it is distended, the obstruction is in the colon ; if contracted, 
it is the small bowel which is obstructed, and any contracted coil of intestine 
which is seen is carefully followed up until the obstruction is met with. 

It should be remembered that the majority of causes of obstruction lie 
in the right iliac fossa or the pelvis, while if great difficulty is experienced in 
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finding the obstruction it may be justifiable to allow some coils of bowel to 
escape into hot towels, but it is not advisable. The obstruction is then 
removed, the method of doing this depending on its nature and 
its cause. If the patient’s condition is bad and the bowel very 
distended, it is best to insert a tube into the jejunum and perform a 
jejunostomy, which will remain open for a week or two, as this offers the best 
chance of getting rid of toxic bowel contents. In some cases, where the 
patient is desperately ill or the obstruction cannot be found, a jejunostomy 
should be performed to tide him over a few days, and the obstruction can be 
sought for and removed at a later date. 

Further details in the treatment of special forms of obstruction will be 
found on pp. 685-696. 


CHRONIC INTESTINAL OBSTRUCTION 


This is the result of a gradually increasing interference with the passage of 
the intestinal] contents, or of an incomplete block, and is usually due either 
to impaction of fecal masses or foreign bodies, adhesions, chronic intussuscep- 
tion, growths, fibrous strictures of the bowel wall, pressure by abdominal 
tumours, or Hirschsprung’s disease (see p. 654). The colon is the part of the 
bowel most commonly affected, and growths are the most common cause. 
There is no strangulation, and no shock or collapse. 

Pathological Changes. Here none of the changes characteristic of acute 
obstruction, namely, congestion, change of colour, or cedema of the bowel, 
are present. The bowel above the obstruction will be distended, but its 
muscular walls will be greatly hypertrophied and thickened ; the distension 
is usually most marked in the colon, the hypertrophy in the small intestine, 
and the colon in particular may become enormously enlarged. When the 
condition is much advanced, catarrhal inflammation of the mucous membrane 
with stercoral ulcers will be seen, and the result of the gross distension of 
the bowel is that it separates and passes down between the two layers of 
the mesentery ; thus this structure appears to be shortened and the bowel 
tied down. 

Clinical Features. This condition comes on insidiously and progresses 
very slowly, the first symptom usually being a gradually increasing constipa- 
tion. This occasionally alternates with attacks of so-called diarrhoea, which 
are the result chiefly of irritation and infection of the bowel wall. Flatulence 
and distension will be complained of, and after a time discomfort and 
abdominal pain, especially after meals. Occasional attacks of vomiting will 
occur and the patient’s health gradually fails, while he himself often describes 
his condition as “ indigestion.” Small, temporary, severe attacks of more 
or less acute obstruction, which pass off spontaneously, are occasionally 
seen, and the symptoms gradually progress until even purgatives fail. When 
the disease is in the colon, the passage of mucus and wind is frequently noticed 
by the patient, and he may refer to it as diarrhwa. Frequently he complains 
much of loud gurgling noises, and this is a very characteristic symptom. 

On examination of the abdomen a certain amount of distension will be 
found, while usually there will be marked visible peristaltic waves, giving 
rise to a ‘“‘step-ladder” pattern. The nature and shape of the distension 
depend upon the site of the obstruction, as described on p. 679. Distended 
large bowel can often be seen, but it is not often noticed to move, while on 
palpation the coils of bowel can be felt to become hard when the colicky pain 
occurs. As in the case of acute obstruction, examination of the rectum must 
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never be omitted ; it often will be found to be ballooned, and with its mucous 
membrane smooth instead of rugose. On auscultation extra loud peri- 
staltic sounds will be heard. X-ray examination reveals a characteristic 
ladder pattern of the distended coils of small bowel (see p. 679). 

As the condition progregses the patient loses weight, becomes toxic and 
sallow, with foul breath and dirty tongue. If untreated death will sooner or 
later occur, either from the onset of acute obstruction, from perforative peri- 
tonitis, or from sheer exhaustion. When the obstruction is due to carcinoma 
of the colon, the tongue is often remarkably clean. 

The diagnosis of the condition is obvious, but the cause may be obscure. 
In children it is most likely to be due to tuberculous peritonitis or appendicitis 
which has produced adhesions, or Hirschsprung’s disease; in the adult, to 
adhesions, fibrous stricture, the pressure of tumours, diverticulitis, hyper- 
plastic tuberculosis or malignant disease, and in the elderly to chronic 
intussusception or malignant disease. 

Treatment. In mild and early cases this should be the treatment of the causal 
condition, but in most cases operation will have to be undertaken,and this should 
not be left too long. The cause of the obstruction should then be removed if 
possible. In some cases this will not be practicable, and then either a short 
circuit or a colostomy may be required according to circumstances (see 
pp. 698-703). 


CHRONIC OBSTRUCTION BECOMING ACUTE 

The third type of case which is not uncommonly seen is one in which 
chronic obstruction exists for some weeks or months, and then finally more 
or less suddenly the block becomes complete and the obstruction acute. The 
cause is usually a slowly progressive lesion which produces more and more 
stenosis of the bowel until after a time a sudden impaction of fecal material 
occurs, which may be aided by congestion of the bowel wall due to tympanites 
and distension by gas or possibly by the use of purgatives. The majority of 
these cases are due to a growth in the colon, and acute or complete obstruction 
may set in after some weeks’ or months’ history pointing to chronic obstruc- 
tion. Complete obstruction, when it sets in, is not as a rule desperately acute, 
and its treatment will depend upon its cause and situation. 


VARIETIES OF ACUTE OBSTRUCTION 


We shall now proceed to consider the different types of obstruction accord- 
ing to their causes. The following remarks on the diagnosis and methods of 
examination may be taken to apply to all (see also pp. 721, 722), as also the 
methods of treatment described on p. 680. 

Acute obstruction is an urgent condition in which every hour saved in 
undertaking surgical] treatment is of value, while the diagnosis should be made 
as early as possible. We cannot insist too strongly upon the danger in this 
condition of giving :— 

(a) Purgatives, which increase the pain and vomiting, exhaust the patient, 
and may lead to perforation of the bowel. 

(6) Morphia and opium derivatives, until a certain diagnosis is made and the 
line of treatment settled, as they may completely mask the symptoms. 

There is never any objection to giving an enema; this sometimes will 
empty the lower bowel, lessen distension, and by its failure to produce any 
result, assist in the diagnosis. Two enemate at an hour’s interval are often 
valuable ; if the second produces no result obstruction is probably present 
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Infusion of saline or its administration subcutaneously to replace fnids and 
chlorides lost from the tissues, should be carried out in all cases as a pre- 
liminary to operation. 

In the history and abdominal examination the points referred to in Chapter 
XVIT. must be noted carefully, but in connection with obstruction in par- 
ticular, and with regard to the history, special attention should be paid to 
whether the patient has suffered from any previous condition which might 
give rise to adhesions, such as an operation, appendicitis, peritonitis, tuber- 
culous or otherwise, and also whether there is any history pointing to in- 
creasing constipation, gall-stones, or dysentery. 

With regard to the examination of the patient, the special poiuts to 
which we wish to call attention are firstly the presence of peristalsis or visible 
coils of bowel, secondly the lack of temperature and rigidity, thirdly the 
nature of the pain, which is usually intermittent and colicky if the obstruction 
is incomplete, but tends to be continuous when obstruction is complete and 
when strangulation is present; finally the importance of auscultating the 
abdomen to discover whether peristaltic sounds are increased or diminished. 
If only a single distended coil can be seen writhing about it is probably close 
to the site of the obstruction ; great attention should be paid to examination 
of the hernia] orifices and of the rectum. 

With regard to the age incidence of the various forms of obstruction, it 
should be noted that the commonest forms of obstruction are :— 

(a) In the infant: intussusception, strangulated hernia, or congenita 
deformities of the bowel and rectum. 

(6) In a child: intussusception, strangulation by bands or Meckel’s diver- 
ticulum, strangulated hernia, usually inguinal. 

(c) In an adult: strangulated hernia, strangulation by bands or adhesions, 
volvulus, and malignant growths. 

(d) Intheelderly: strangulated hernia, malignant disease, or intussusception. 


STRANGULATION BY BANDS, ADHESIONS AND MESENTERIC 
OPENINGS 


This is one of the commonest forms of obstruction, accounting for 70 per 
cent. of cases, the bands and adhesions met with being of very different 
varieties. 

(a) The common variety of peritoneal adhesions or bands follows upon 
various forms of irritation and infection of the peritoneum. Thus they follow 
peritonitis of all kinds, operations, inflammation of various organs within 
the peritoneum, and may be due to many other causes (see also p. 557). 
They may be localised narrow cord-like structures, or may form broad liga- 
ments or sheets ; they may be single or multiple, and it is probable that the 
continual intestinal movements tend to mould them and roll them up into 
cord-like form. They frequently pass from the mesentery to some other 
organ, and are specially found either in the right iliac fossa, the pelvis, near 
to hernial openings, or in the epigastrium. Very widespread adhesions will 
exist’ often for years without causing any symptoms at all, though in other 
instances they may give rise to such symptoms as colicky pain and vomiting 
with increasing constipation (see p. 681). A single adhesion is more likely to 
cause trouble than widespread ones. ‘ 

(b) Various viscera sometimes form bands or act like bands in producing 
strangulation of the bowel; thus a portion of tough omentum adherent 
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at its end, and thickened and fibrosed by recurrent attacks of inflammation, 
may act in this way. Such an omental band is particularly liable to be 
attached at one end to the appendix or the Fallopian tube. 

The appendix itself, appendices epiploicss or occasionally even the Fallo- 
pian tubes may become adherent at one end to other structures, and in this 
way constitute a band which will produce acute obstruction, while even coils 
of bowel have contracted such adhesions that the coil itself is in a position to 
strangulate some other part of the bowel. 

(c) Meckel’s diverticulum is particularly liable to give rise to strangulation, 
as it forms a tense round band traversing some part of the abdomen. 

(d) Abnormal openings in various abdominal structures are occasionally 
seen These are found chiefly in the omentum or the mesentery; in some 
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Fic 246. Strangulation of the small bowel by a band. 


cases they are congenital, and in others the result of previous trauma or 
operations. Smooth, round holes are sometimes seen inthe mesentery of the 
lower ileum (mesenteric hernia), and other coils of bowel passing through this 
opening are liable to become strangulated. When this occurs it must be 
remembered that not only are the coils which have passed through the 
opening liable to become gangrenous, but their pressure may cut off the 
blood supply of that coil in whose mesentery the opening is, so that it also 
becomes gangrenous itself. 

Bands of this kind may produce strangulation in two ways. If the band 
is attached at both ends, a coil of bowel may pass under it or over it and thus 
become twisted or constricted, while if the band is long and unattached at one 
end it may form a loop or noose by means of which the bowe] may become 
ensnared. 

Clinical Features. Though in some cases the bands or adhesions above 
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described will give rise to well-marked symptoms of chronic obstruction, acute 
obstruction with actual strangulation is more common, and of course far 
more serious. Obstruction due to this cause is very common, usually occurs 
in people under forty, generally involves the lower six feet of the ileum, and 
is of a very urgent and serious type, as tight strangulation is usually present 
as well as obstruction. There may be a previous history suggesting a cause 
for the bands, or the scar of an abdominal operation may be present. The 
onset is very sudden ; all symptoms are severe, collapse is marked, and the 
features are usually those of a small intestine obstruction, as it is very rare for 
the colon to be obstructed by adhesions. No tumour can be felt usually unless 
the bowel is very cedematous or gangrenous while the distension is general. 
Gangrene of.a complete coil or of a patch along the constriction groove is 
likely to set in early. 

Treatment. This consists in a laparotomy performed as soon as possible 





Fig. 247. Strangulation of the small bowel by Meckel’s diverticulum. 


after suitable administration of fluids, and relief of the bowel distension 
(see p. 680). On opening the abdomen watery fluid will escape, which, if the 
strangulation is severe, will be blood-stained. In most cases the cause of 
obstruction is sought for, and if it is an ordinary band it must be ligatured 
at both ends and cut away, so as to free the bowel. A Meckel’s diverticulum 
or appendix causing obstruction should be removed, but care must be taken 
in the haphazard cutting of bands, as it should be remembered that they 
may consist of one or more tightly twisted and collapsed coils of bowel. We 
know of one surgeon, who on cutting what he thought to be a thick, fleshy 
band in the abdomen, then discovered six open bowel ends, the apparent 
band having consisted of three collapsed and tightly twisted coils of bowel. 

In a few cases the adhesions cannot be unravelled or the bowel set free. In 
this case either resection of the affected segment or a short-circuit above and 
balow it must be performed, according to circumstances. If the bowel is 
gangrenous, resection, of course, will be necessary, and in most cases in the 
amall intestine we prefer to perform an end-to-end union. A few cases will 
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be so desperate that an artificial temporary anus is the only course, but this 
is to be avoided if possible. 

After a band has been cut and the bowel set free, the possibility that other 
bands are present and also causing constriction should be remembered, and 
they should be looked for. 

After cutting a band and setting free a coil of bowel, a careful inspection 
must be made of the constriction groove where the bowel was snared, as early 
gangrene, ulceration or perforation may have occurred here. In this case 
the groove can be invaginated or the bowel resected. If the bowel is grossly 
distended or congested it may be wise to empty the greater part of it before 
the abdomen is closed. This can be done by making a small opening in 
it, passing in a Moynihan’s tube and threading some feet of the bowel 
over this tube, so that the contents are conducted away, care being taken 
that none of them escape at the side of the tube: the opening in the bowel 
is then closed. Alternatively a previously inserted Miller-Abbott tube can 
be guided down the bowel to just above the obstruction and the contents 
removed by suction. 

After-treatment. The urgent indications in after-treatment are :— 

(a) To provide the patient with fluids ; 

(b) To prevent his bowel from becoming paralysed and to encourage it to 
act; and 

(c) To encourage the elimination of toxins. 

Thus he should be propped up in bed in the Fowler position, and be given 
rectal saline either during or immediately after the operation. For the first 
twelve hours he should have only an ounce of fluid by the mouth per hour, 
but after this his diet may be gradually increased ; there is no objection to 
morphia to relieve pain, but large doses of aspirin and bromide in the rectal 
saline will probably act just as well. After twenty-four hours an effort may 
be made to get the bowel to expel flatus; pituitary extract, 1 c.c. twice a 
day, and eserine zp grain, four-hourly, aided by a turpentine enema once a 
day, are invaluable for this purpose. As long as the patient is vomiting 
aperients must not be given, but as soon as this has ceased an aperient may 
be administered if necessary. This should consist either of castor oil, or 
calomel at night, followed by salts in the morning. If a resection has been 
performed aperients are better avoided for four or five days, but there is no 
objection to esserine, pituitary or enemata. 

In serious cases where the vomiting persists, antigasgangrene serum and 
bile enemata are often of value (see p. 538). 

The complications following operations for acute obstruction are the same 
as those which may follow any other abdominal operation, though there is a 
special liability to pneumonia and paralytic ileus (see p. 696). 


STRANGULATED INTERNAL HERNIA 


This is a rare form of acute obstruction, though there are several localities 
in the abdomen where such a hernia may occur. 

Retroperitoneal Herniss. A hernia occasionally occurs in certain pouches or 
fosses in the retroperitoneal tissues, and these fosss are seen in three situations :— 

(a) In the Neighbourhood of the Duodengjejunal Flerure. Three fosse have 
been described here: a paraduodenal fossa and a superior and inferior 
duodenojejunal fossa. For ordinary purposes, however, two types of hernia 
only are seen here, the left duodenal hernia, which passes down and to the left 
of the transverse colon, and the right duodenal hernia, which passes down to 
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the right towards the ascending colon. Strangulation is usually caused at 
the neck of the fossa, the border of which in the case of the left duodenal 
hernia contains the inferior mesenteric vein, and in the case of the right 
duodenal hernia, the superior mesenteric artery. 

Though these hernis may give rise to indigestion, colicky pain and constipa- 
tion, they are never diagnosed until obstruction is present, and even then only 
on opening the abdomen. When obstruction has set in all the signs of a 
moderately severe acute obstruction are present, and they are suggestive of 
obstruction high up in the jejunum, so that shock and vomiting are marked. 
A resonant, rounded, ill-defined swelling usually can be felt in the neighbour- 
hood of the duodenum, while it is said that bleeding piles may occur as the 
result of pressure on the inferior mesenteric vein. There is frequently a 
previous history of similar less severe attacks in which the obstruction has 
relieved itself. A very large number of coils of small intestine are sometimes 
present in the hernia. 

Treatment. This consists in laparotomy, and when the condition is dis- 
covered the strangulated bowel, if possible, must be withdrawn without 
cutting the neck of the sac, as the inferior mesenteric vein or superior mesen- 
teric artery would be in danger. This may be assisted by opening a coil of the 
strangulated bowel and emptying it, to relieve the distension. Gangrene is 
not often seen. When the bowel has been reduced the neck of the fossa 
should be closed with sutures, to prevent any recurrence. 

(b) In the Neighbourhood of the Caecum. Three retroperitoneal fosse are 
described here by anatomists ; but when a strangulated internal hernia occurs 
at this site it is usually impossible to say which variety it is. Strangulated 
coils are usually found passing up behind the cecum and ascending colon, 
and the symptoms are those of a not very severe degree of acute obstruction 
of the small bowel, together with a tympanitic, ill-defined, rounded, tender 
swelling in the right iliac fossa. The treatment consists in operation as soon as 
possible, when, with a little stretching of the neck of the sac, the hernial con- 
tents can usually be withdrawn, as the strangulation is not generally very tight. 
The opening should then be obliterated and the appendix removed if necessary. 

(c) In the Mesentery of the Pelvic Colon. This is the rarest variety, though 
an internal hernia is occasionally seen here, passing between the layers of the 
mesentery of the pelvic colon. The signs and symptoms of an obstruction 
here are similar to those described above, save that the tender swelling is in 
the left iliac fossa. Relief should be given at once by means of operation, 
and great care must be taken in cutting or stretching the constriction, as 
important sigmoid vessels may run in its neighbourhood. 

Hernia into the Foramen of Winslow. This is again an exceedingly rare 
condition, and not likely to occur if the foramen is of a normal size. Coils of 
small intestine may pass through into the lesser sac, and we have seen an 
abnormally mobile czecum do this. 

Another rare form of obstruction in this neighbourhood is a strangulation 
which may occur through the opening made in the transverse mesocolon 
when the operation of posterior gastroenterostomy is performed (see p. 642), 
and great care, therefore, should be taken, when performing this operation, 
to see that this opening is properly sutured. We have also seen a strangulation 
of the small bowel occur between the loops of a gastroenterostomy en Y. 

The signs and symptoms in this condition are again those of acute obstruc- 
tion of the small bowel, together with an ill-defined, tender, resonant epigastric 


swelling. 
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These last forms of obstruction are very acute, more so than the ordinary 
internal hernia. In most of them, and especially in the case of the foramen 
of Winslow, it is impossible to cut the constricting structures, and thus usually 
the lesser sac wil] have to be opened and the distended bowel emptied first ; 
it should then be possible to reduce it. It is well to conclude the operation by 
closing the aperture through which the strangulation has occurred, if possible. 

Strangulated Obturator Hernia. See p. 608. 


VOLYULUS 


This is a very severe and acute form of obstruction, in which a coil of bowel 
is twisted upon its mesenteric axis, t.¢., an axis lying in the mesentery and at 
right angles to the length of the bowel. Thus, not only is obstruction present, 
but a considerable portion of the blood supply of the intestine is interfered 
with while the obstructed coil is blocked at both ends. Very occasionally 
a compound volvulus is seen in which two coils of bowel are twisted and 
intertwined with each other. The condition occurs most commonly in the 
pelvic colon, and is occasionally seen in the cescum or small intestine. Vol- 
vulus of the gall-bladder and of the transverse colon has occasionally been 
described, and the appendix or a Meckel’s diverticulum may be similarly 
affected. 

(a) Volvulus of the Pelvic Colon. The pelvic colon consisting as it does of 
a loop shaped like a capital Omega, with its two limbs closely drawn together 
at the base, there are obvious possibilities of a twist occurring around this 
narrow pedicle. The liability to this will be increased if the loop of bowel is 
long and overloaded, if its two ends at the base are closely approximated, 
or if the mesocolon is long ; thus constipation, previous inflammatory attacks 
causing contraction of the base of the mesentery, or abnormal adhesions are 
all predisposing causes. In chronic constipation an over-distended pelvic 
colon sometimes will fall down into the pelvis and become twisted as a result 
of irregular peristalsis or sudden muscular efforts, the upper half of the pelvic 
colon usually passing forwards and downwards, while any number of turns 
from a half to two or three complete turns may occur. 

A complete obstruction of both ends of the loop ovcurs at once, while its 
blood supply in the root of the mesentery is grossly interfered with. The 
bowel wall becomes congested, cedematous, and hemorrhagic ; blood-stained 
fluid escapes into the peritoneum and into the bowel lumen, and gangrene 
soon sets in. The strangulation, together with the blockage of both ends of 
the loop, causes the coil to become rapidly and grossly distended with gas, 
s0 that the peritoneal coat may split, pressure gangrene may occur in patches, 
and the coil may appear to fill the abdomen. Plastic peritonitis soon fixes 
the coil, by means of adhesions, in its twisted position. 

Clinical Features. This condition usually occurs in men between forty 
and sixty with a history of constipation ; there is an urgent onset of grave 
and rapid symptoms of obstruction, pain and distension being very marked, 
while the pain and tenderness tend to be more marked in the left iliac fossa. 
No flatus is passed, though severe tenesmus is present. Vomiting is not a 
marked feature, nor is collapse, as the obstruction is in the colon; hiccough 
and belching are often prominent. The most marked feature is the rapidity 
and the amount of distension, especially on the left side of the abdomen, 
while it is sometimes possible to see or feel one enormous coil standing up. 
This may push up the diaphragm and cause dyspnoea and interference with 
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the heart. Rigidity is sometimes present in this form of obstruction. If 
untreated, death from peritonitis or exhaustion will occur within five days. 

Treatment. This consists in urgent laparotomy, which, if possible, should 
be done by means of a large incision over the distended coil. It is sometimes 
possible then to guide a flatus tube through the anus and up past the obstruc- 
tion, so as to empty the distended loop, or it may be emptied by means of a 
small opening in its wall. If the bowel is viable, the volvulus must be 
untwisted, and the emptying of the loop above described will assist this 
greatly, while adhesions and gross distension will render the untwisting difficult. 
If it can be untwisted, the bowel should be returned to the abdomen, though 
in most cases it will be safer to make a temporary colostomy in the coil, 
utilising the opening already made for drainage ; this colostomy, of course, will 
need no spur. 

At the end of the operation, if the patient is fit for it, it is always wise to 
endeavour to prevent a recurrence of the volvulus (which is by no means 
uncommon) by suturing or shortening the mesentery or fixing the coil in 
some way. The colostomy opening made for drainage probably does this 
satisfactorily. If recurrence does take place later, it will be wise at some 
time to remove the pelvic colon. If gangrenous the coil will have to be 
resected, and if this is so it is wiser to insert Paul’s tubes into both open ends 
and not attempt a union of the bowel until a later date. 

The after-treatment of this operation is similar to that described on p. 686. 
Volvulus is a condition with a very high mortality. 

(6) Volvulus of the Csecum. This only occurs when the cecum and 
ascending colon have a very long mesentery, and the causes and pathological 
changes are the same as those already described. The condition is less acute 
than volvulus of the pelvic colon, gangrene is rare, and the symptoms are 
those of a moderately severe acute obstruction, while the tender, resonant, 
distended cecum can be felt. In many cases the cause of the obstruction will 
not be diagnosed. 

_The treatment consists in laparotomy as soon as possible, and, if it is 
feasible, the ceecum is untwisted and sutured into place to prevent recurrence ; 
while if the distension is great a temporary czecostomy will be a wise precau- 
tion. In some cases a formal resection of the cecum should be performed 
some weeks later, as otherwise a recurrence is more than possible. 

(c) Volvulus of the Small Intestine is not very common, and when it occurs 
it is nearly always associated with the presence of bands or adhesions, which 
are responsible for the twist in the bowel either by fixing it so that it rotates 
round itself, or by a coil of bowel falling over the band and twisting round it. 
In many cases, even when the abdomen is opened, it is impossible to say 
whether the condition is really a volvulus round the band or a snaring of the 
bowel by the band. One or more coils of small bowel are nearly always 
affected, while occasionally in small children almost the whole ileum has 
rotated and become gangrenous. 

This is an exceedingly acute and grave form of obstruction, and gives rise 
to very severe symptoms of small intestine strangulation, shock, collapse, pain 
and vomiting being marked, while it is by no means uncommon to be able 
to feel the strangulated and swollen coil as a palpable mass ; gangrene sets in 
very early. 

The treatment consists in instant laparotomy ; the abdomen will be found 
full of blood-stained fluid, and the twisted coils are easily felt and discovered. 


Bands must be cut and the twisted coils either untwisted or resected according 
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to their viability. In this latter case the resection should be followed by 
immediate end-to-end suture. 


IMPACTED GALL-STONE OR FOREIGN BODY 


The foreign bodies which are liable to give rise to obstruction are :— 

(a) Bodies which have been swallowed (see p. 657), and Murphy’s button, 
when used. 

(6) Enteroliths (see p. 657). 

(c) Gall-stones. 

A gall-stone which becomes impacted in the small intestine and gives rise 
to obstruction 1s usually at least an inch in diameter. It, therefore, cannot 
have come down the bile-duct, but must have reached the bowel by means of 
a direct fistulous communication between the gall-bladder and duodenum. 
As the lumen of the ileum continuously decreases towards its lower end, the 
impaction usually occurs in the lowest three feet, and is undoubtedly aided 
by spasm of the intestinal musculature. This condition is one of pure 
obstruction without strangulation, though it must be remembered that 
ulceration and infection of the bowel wall will occur very likely at the site of 
impaction, from pressure. 

Clinical Features. This condition is usually seen in stout women over fifty 
who have suffered from gall-stones for years, and their symptoms have usually 
been those of large gall-stones rather than small ones, 2.e., flatulent indigestion 
and inflammatory attacks in the neighbourhood of the gall-bladder rather 
than biliary colic or jaundice. There may have been an exacerbation recently 
due to local peritonitis and the formation of a fistula between the gall- -bladder 
and duodenum ; cases have been seen, however, in whieh no previous history 
pointing to gall-stones can be obtained. 

When acute obstruction occurs the symptoms are those of a moderately 
acute small intestine blockage, though, there being no strangulation, shock 
and collapse are little marked ; vomiting is marked and profuse, and it fre- 
quently happens that the symptoms supervene upon the taking of a purga- 
tive. Women of this type are notoriously costive, and it is possible that the 
purgative actually precipitates the displacement of the gall-stone into the 
duodenum, while it may happen that even after obstruction has occurred 
the purgative may act once or twice, and thus complicate the diagnosis. It 
is sometimes possible to feel the stone as a hard rounded tumour, either from 
the abdomen or the rectum. There is a distinct tendency for the symptoms 
suddenly to abate or disappear for a few hours, once or twice, and this is 
probably due to the stone moving on down the bowel before becoming finally 
impacted. 

The diagnosis of this condition is, however, complicated by the fact that 
usually both the patient and her medical attendant regard the condition as 
another of her acute attacks of abdominal pain to which she has frequently 
been subject in the past, and the differences which are really characteristic 
of acute obstruction are not at first observed. Thus delay in treatment 
occurs, and this form of obstruction has a particularly high mortality. 

Treatment. This again consists in operation as soon as possible. By 
tracing up the contracted ileum from the cecum, the gall-stone is dis- 
covered rapidly; the obstructed loop is then withdrawn, and the gall-stone 
pushed up for some inches, as it is not wise to open the bowel wall at a place 
where ulceration and infection have occurred from the pressure of the 
stone. 
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A clamp is then put on above and below the stone, the coil carefully packed 
off with gauze pads, a longitudinal incision made over the stone, and the 
stone removed. The incision in the bowel is then closed transversely with 
two layers of continuous sutures, the first through and through all coats, the 
second of the inverting Lembert type. The abdomen is closed without 


drainage. 
INTUSSUSCEPTION 


This is a serious and common form of obstruction in which one portion of 
the bowel wall becomes invaginated into the adjoining part, nearly always 
that part immediately below it. A few instances of retrograde intussusception 
have occasionally been seen in the post-mortem room, where a portion of bowel 
has prolapsed into the bowel above it, but it is thought that this usually only 
occurs during the death throes. We have, however, encountered one such 
retrograde intussusception in the ileum of a living patient. 

The portion of bowel invaginated is known as the intussusceptum, and the 
lowest portion of this intussusceptum, 7.e., the most advanced part of the 
invaginated portion, is known as the apex. The bowel into which this in- 
vagination passes is known as the intussuscipiens. It will be seen, therefore, 
that the intussusception consists of three layers of bowel, an inner entering 
tube, a middle or returning layer, and an outer or ensheathing layer, the 
latter two layers forming the intussuscipiens. The apex is nearly always the 
starting point of the intussusception, and usually remains constant, passing 
lower and lower down the bowel and dragging behind it and into the intus- 
suscipiens more and more bowel; thus the intussusception increases in size 
at the expense of the ensheathing layers. As the bowel enters the intus- 
susception, its mesentery will be dragged in too, the actual point of entry of 
bowel and mesentery being called the neck, and as the condition increases 
this entering mesentery will become compressed and constricted, so that the 
blood supply of the intussusceptum is cut off, the veins being affected first. 

An intussusception therefore forms a firm, elongated, sausage-shaped 
tumour, while the presence of the mesentery causes this tumour to bend into 
a curved shape, and the closely-packed mesentery will be found entering 
the neck of the intussusception on the concave side. The contraction of 
the mesentery tends also to fix or anchor the tumour. Interference with 
the venous return causes the intussusceptum to become congested and 
cedematous ; it swells, and this together with the constriction at the neck, 
and adhesions between the various layers caused by a plastic peritonitis 
which is soon set up, soon render the return of the intussusceptum impossible, 
and the condition becomes irreducible. Both obstruction and strangulation 
are present, so that after a time gangrene will set in, this affecting chiefly 
the intussusceptum ; in fact a few instances have occurred in which the 
intussusceptum has become gangrenous and sloughed completely, being 
passed as a slough per rectum. The entering and ensheathing layers having 
become adherent at the neck, this has occasionally been followed by 
spontaneous recovery. In other instances peritonitis has occurred without 
gangrene, either by organisms passing through the bowel wall, or from the 
formation of stercoral ulcers. Another result of the venous congestion 1s 
that blood and mucus exude from the bowel wall into its lumen. 

An intussusception may be acute or chronic, and the foregoing is an 
account of the pathological changes in the acute condition. In the chronic 


type obstruction of a chronic variety is present, but the interference with 
“4—2 
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the blood supply of the bowel wall is not marked. Gangrene does not 
therefore occur, and the condition may last for weeks or months, ultimately 
becoming irreducible as a result of adhesions due to plastic peritonitis. 

With regard to the cause of intussusception, there is little doubt that it 
is the result of irregular and violent intestinal peristalsis, however set up. 
This may be due to enteritis or diarrhosa and vomiting, to polypoid tumours 
of the bowel, such as adenomata, sarcomata, to Meckel’s diverticulum, to 
carcinoma of the colon, to worms, to enlarged and swollen Peyer’s patches, 
or enlarged lymphatic glands, or to the presence of hard fecal masses or 
foreign bodies. In a few instances, blows, injuries or falls seem to have 
caused the condition. It is particularly common around Christmas time. 

Varieties of Intussusception. The condition is classified according to the 
portion of the bowel involved, and we meet with :— 

(a) Enteric Intussusception. This involves only the small intestine, is 
usually seen in children between the ages of three and ten, and is generally 
the result of an intestinal polyp or Meckel’s diverticulum. It is the second 
commonest variety, and strangulation is generally very tight. 

(b) Cole Intussusception. This is confined to the large bowel, is the rarest 
kind, is usually seen in adults, and commonly associated with a carcinoma 
of the colon. It is generally of a chronic type. 

(c) Enterocolic Intussusception. This is by far the commonest variety, 
both small and large bowels being involved. It is the acute type and usually 
occurs in children under two years old. It 
may further be subdivided into two groups :— 

(1) The stleocecal variety, in which the ileo- 
cecal valve forms the apex and passes down 
the colon, dragging with it the first part of 
the ileum and then the cecum, appendix and 
ascending colon. The effect of this sometimes 
is to give the appearance of an invagination 
within an invagination on reduction. This is 
the commonest type; it may reach a very 
large size, the ileocecal valve passing down 
until it reaches the rectum or even protrudes 
through the anus. 

(2) The wleocolic variety, which is _ less 
common. Here the last few inches of ileum 
first of all pass through the ileocecal valve. 
After a time this valve follows and enters 
the ceecum, and the cecum and ascending colon 
then follow suit. This is the only variety of 
intussusception in which the apex does not 
remain constant, as here, at first, ileal coils 
pass through the fixed ileocxcal valve. 

Very rarely multiple intussusceptions are 
found. The fact that the colon is larger than 

sataasi Shit wits the ileum and that the mesocolon in infants 
Fic. us, Intussusception of is long, enable intussusceptions in infants to 

ere et be much bigger than in adults and to involve 
a much greater length of bowel; moreover, the strangulation tends to be 
rather less tight. 

Acute Intussusception. Clinical Features. This variety almost always 





INTUSSUSCEPTION 693 


occurs in babies under two years old, more commonly boys, and usually fat, 
fine, flourishing children, seventy-five per cent. of whom are under one year 
old ; usually the age is from seven to ten months, while it is far more common 
in hospital than private patients. Sometimes there is a few days’ history of 
enteritis with diarrhoea and vomiting, but often the onset is sudden, the child 
commencing to have screaming attacks at intervals of a few minutes during 
which it appears to have severe intestinal colic, drawing its knees up and 
going pale. These attacks go on at recurring intervals, and after a short time 
vomiting sets in ; this, however, is not severe or persistent, and is never fecal. 
The child soon becomes pale, collapsed, and looks ill, though in the intervals 
free from pain its appearance improves greatly. The bowels occasionally will 
act once or twice normally, but within a few hours frequent small quantities of 
blood-stained mucus are passed, often accompanied by tenesmus. These 
motions may resemble prune juice in appearance and contain no fecal 
matter. The intervals between the attacks of pain get shorter and shorter, 
and in the course of twelve hours or so the child goes rapidly downhill. 

On examining the abdomen, distension is rarely present except towards the 
end, and visible peristalsis or coils cannot be seen ; there is also little tender- 
ness. In nearly every case, if properly sought for, a tumour will be felt; this 
is firm and sausage-shaped, may be curved, and may lie either in the right 
hypochondrium, the right iliac fossa or in the line of the transverse or descend- 
ing colon. It is usually slightly movable and can at intervals be felt to harden 
under the fingers, this coinciding with the attacks of pain and screaming. 
Rigidity is absent, but in spite of this these children are difficult to examine 
and the tumour may be elusive, being soft in between the attacks of pain or 
possibly having ascended above the costal margin. The greatest possible care 
must be taken in this examination, both the abdomen and the rectum being 
carefully investigated, while if there is the least doubt, a few breaths of 
chloroform should be administered, as this will render the examination far 
easier, and sometimes the tumour can be felt only by this means. Care must 
be taken not to mistake the edge of the liver for a tumour of this kind. The 
rectum always should be examined, and if a swelling is felt the slit-like apex 
should be sought for. Often on withdrawing the finger from the rectum the 
characteristic prune juice will be seen upon it. Another feature of value may 
be a characteristic emptiness and absence of resistance in the right iliac fossa, 
the cecum having departed thence; this is known as the “ signe de Dance.” 

The average intussusception probably remains reducible up to eighteen 
hours or so. After this it becomes irreducible and soon gangrenous. 

The only conditions which are liable to give rise to difficulty in diagnosis 
are :— 

(a) Acute Enteritis. Here the vomiting and diarrhoea are more pronounced 
and the motions contain fecal or green matter, while no tumour is present ; and 

(b) Henoch’s Purpura. Here vomiting, intestinal colic, blood in the stools, 
and a palpable tumour due to subperitoneal hemorrhage round a coil of bowel 
may occur. The true condition, however, should be revealed by the purpuric 
eruption and joint pains. 

The intussusceptions which occur in small babies are nearly always of the 
enterocolic type (#.e., either ileocsecal or ileocolic). Moreover, there is very 
rarely found to be any organic eause in the form of a growth or polyp. In 
larger children from three years old and upwards intussusceptions are nearly 
always of the pure enteric variety and are commonly due to a polyp, sarcoma, 
Meckel’s diverticulum, etc. They are very acute and tight; gangrene is 
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common and the symptoms are very similar except that, being higher up the 
bowel, the tumour lies more centrally, and blood and mucus are not usually 
present in the stools. The treatment (see below) is the same, and the older 
the child the better the prognosis. 

Treatment. The old-fashioned methods of treatment by dilating the colon 
with injections of air or water, or instilling a mixture of shot and oil into the 
rectum or their modern prototype of attempting reduction on an X-ray table 
by means of a barium enema, are not worth trying and should be entirely 
ignored, as the only satisfactory treatment consists in instant laparotomy. 


If a general anesthetic is given these small babies are liable to chest complications, 
while they are difficult to relax ; some surgeons think, therefore, that the operation 
is better done under spinal anesthesia, an average dose for a child of six to eight 
months being 0-5 c.c. of a 24 per cent. solution of stovaine and glucose (Vol. I., 
Ch. XXIV.). The abdomen is opened low down on the right side, the intussus- 
ception discovered, and the first part reduced by introducing two fingers and gently 
pushing it back ; the last part is then gently brought up to the wound. Though the 
first part is reduced easily, difficulty will be encountered towards the end, and it 
must be remembered that the bowel is very friable and easily torn, and on no account 
must the entering loop be pulled out. The intussusception should be squeezed just 
beyond the apex and the intussusceptum in this way milked back. The reduction 
of the last part may be very difficult owing to oedema; this will be assisted by 
gently squeezing the cdematous portion with gauze wrung out of warm saline for a 
few minutes. Before reduction is complete the appendix will appear, and often a 
curious dimple in the cecum. There is probably no operation in surgery in which 
practice more easily produces perfection. The more difficult cases the surgeon 
encounters the more easy their reduction becomes. A pair of blunt-nosed forceps 
can be used sometimes to stretch the constriction at the commencement of the 
intussusception and thus enable reduction to be achieved. A certain number of 
cases will be encountered, however, which are irreducible, though to the expert surgeon 
these are very few innumber. We are then faced with the following possibilities :— 

(a) Jessett’s Operation, in which the entering and ensheathing layers are united by 
sutures at the neck, the intussuscipiens incised, the intussusceptum removed from 
within it, and the incision in the intussuscipiens closed. This imitates the process 
of natural cure, but is a difficult operation with poor results. I¢ is only possible 
provided the sheath is not gangrenous. 

(b) The performance of a short-circuit above and below the intussusception ; this 
relieves the obstruction, but still leaves the possibility of gangrene occurring with 
peritonitis. 

(c) A formal resection of the intussusception may be done and the ends joined up. 
This is an operation of the greatest gravity in a collapsed small baby, and we only 
know of one case, in a child under a year old, which has recovered. In older children, 
however, the outlook is far better. 

(dz) The formation of an artifictal anue. The infants rarely recover if this is 
necessary. 

(e) The intussusception may be brought out of the wound and sutured there while 
a Paul’s tube is introduced above it ; at a later date, if the child survives, it may be 
resected. 

(f) As a small number of cases undoubtedly undergo spontaneous cure by the 
intussusceptum sloughing and passing, the chances of this occurring are rather 
greater than the chance of a baby under a year old surviving any of the above 
procedures. If the intussusception is irreducible in a tiny child it is probably 
therefore better to leave it and to close the abdomen. 

In an adult or older child resection and end-to-end union offers a good chance 
of a cure. 

Many surgeons make a practice of removing the appendix at the same time ; it, 
however, should be remembered that these tiny babies’ abdomens must be opened 
for the shortest possible period. If the intussusception is reduced easily and the 
child seems fit, there is no objection to appendicectomy, but otherwise the few extra 
momenta required may suffice just to turn the scale against the baby. If the cecum 
seems abnormally mobile, it may be advisable to introduce a few sutures in an effort 
to fix it into the right iliac fossa in order to prevent recurrence, for recurrence of an 
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intussusception is not uncommon; when it does occur it ia not infrequently within 
a few days of the operation, and it may happen several times in the next six months. 

After a large intussusception has been reduced, a foot or more of bowel will be 
purple, bruised and congested, and this sometimes proves fatal. Some cases develop 
hyperpyrexia after operation and die, probably owing to toxic absorption from this 
parti bowel. After these operations every effort must be made to treat the 
collapse. 

It should be remembered that small babies exhibit a distinct tendency to burst 
their wounds open after a laparotomy ; it is advisable, therefore, to suture these 
abdomens in layers and to introduce some stitches through-and-through the skin 
and rectus sheath ; also to leave the sutures in rather longer than usual. 


Chronic Intussusception. Chronic intussusception is rare but more common 
in the adult than in the child. It is seen in people over sixty, is usually 
of the pure colic type, and may be due to a carcinoma of the colon, which 
has been its starting point. The symptoms are those of subacute obstruction 
without strangulation, and consist of attacks of colicky pains at intervals 
during several weeks or months. Constipation is often not marked, and 
mucus and blood are frequently present in the stools. Tenesmus and gradual 
loss of weight occur, but the patient may remain fairly fit for some 
months. 

On examining the abdomen during an attack distension and visible coils 
of bowel will be seen. There is no tenderness or rigidity and the characteristic 
sausage-shaped swelling will often be discovered. If not treated properly, 
it is likely that in the course of some months complete obstruction or 
peritonitis from ulceration or perforation will occur. Occurring as it does in 
people over forty, it naturally closely resembles a carcinoma of the colon. 
An opaque meal will assist in the diagnosis. 

Treatment. These intussusceptions, though not gangrenous, are nearly 
always irreducible. The only treatment, therefore, consists in laparotomy, 
and often the diagnosis will not be made until this is performed. An attempt 
should then be made to reduce the condition, but this is not likely to succeed, 
and then resection, with union of the bowel ends, will be necessary. The 
results of this procedure are generally very good. 

Mesenteric Embolism and Thrombosis. Though almost always present 
when strangulation has occurred, this condition sometimes arises spon- 
taneously and gives rise to acute obstruction as a result of complete paralysis 
of the coils of bowel affected. The disease is usually due to an embolus 
in one of the mesenteric arteries, the embolus generally coming from a cardiac 
vegetation ; occasionally cirrhosis of the liver causes a thrombosis. The 
portion of the mesentery affected becomes congested, thickened and purple, 
while the coils of bowel attached to that mesentery are also congested and 
purple, and frequently become gangrenous; the peritoneum and lumen of 
the bowel become full of blood-stained effusion. 

The condition is most common in middle-aged men, and should not be 
diagnosed unless some cause for the embolism or thrombosis is found, such as 
cardiac disease, severe ansemia or cirrhosis of the liver. There is sudden onset 
of intense abdominal pain, with shock, vomiting, abdominal distension and 
all the signs of very acute obstruction (see p. 678). Rigidity is often marked 
in this form of obstruction. In addition to this, the patient may pass one 
or more stools containing dark blood, and a soft, ill-defined tumour may 
be felt which is formed by the engorged and congested coils. Gangrene and 
peritonitis set in very soon and the condition is very grave. 

In many of the milder cases complete gangrene of the bowel walls is not 


696 DISEASES OF THE INTESTINES 


present and in such cases expectant treatment should be adopted, though 
this is always risky as it is difficult to judge of the condition of the bowel 
without laparotomy; intravenous drip saline and morphia should be given 
for several days. In many cases sloughs of the mucosa are passed per rectum 
and stricture of the bowel may occur subsequently. 

Where gangrene is present the only treatment consists in instant laparo- 
tomy, with removal of the affected coils and mesentery. As the condition 
usually occurs in the small intestine, an end-to-end union can generally be 
performed. The peritoneum will be found full of blood-stained fluid. It is 
not uncommon, even after this operation, for.the condition to recur, with 
further thrombosis, in a few days. Should this occur no further operation 
had better be undertaken (see also p. 727). 

Enterospasm. This is an uncommon functional condition of unknown 
pathology, seen in neurotic individuals, where one or more coils of bowel go 
into cramp-like contraction, lasting for some minutes or hours; it is usually 
seen in the colon, and especially on the left side. In neurotic women especially 
a spasm of either the cacum (or more commonly the left side of the colon) is 
not rare. It may cause either severe colic or dull aching. There is no hyper- 
trophy of the bowel wall, while an X-ray film with barium will show marked 
delay and the areas of spasm may resemble a ring carcinoma. An associated 
colitis 1s often present, while the contracted colon may be felt in the left iliac 
fossa. Severe abdominal pain, with constipation and vomiting, occur, and 
though in most instances the condition suddenly passes off within a few hours, 
the surgeon is not infrequently led into the performance of a laparotomy by the 
apparent gravity of the symptoms. If this is done nothing will be found but 
one or more tightly contracted coils. The only available treatment consists 
in anti-spasmodic drugs and medical treatment for the patient’s general 
condition. 

In rather more chronic and recurrent forms biliary or other forms of colic 
will be mimicked. 

In visceroptosis and cases with calcified mesenteric glands it is probably 
spasm of the bowel which is largely responsible for the pain (see Vol. L., 
Ch. XII). 

Obstruction due to Growths of the Colon. This is a very common form of 
obstruction and is described on pp. 669, 670. 

Strangulated External Hernia. See Chapter XIV., p. 569. 


PARALYTIC ILEUS 


This is a condition in which, as a result of complete paralysis of the 
whole or parts of the bowel, symptoms closely resembling those of acute 
obstruction are produced without there being any organic block. It may 
be due to the following causes :— 

(a) After laparotomy, when the bowel has been handled severely or been 
withdrawn from the abdomen and exposed to the air without protection by 
warm cloths ; it especially follows pelvic operations and operations in stout 

ople. 

6) As the result of infection of the peritoneum, either general peritonitis, 
localised peritonitis, or localised abscess (see pp. 533-544). 

(c) As the result of mesenteric embolism or thrombosis and torsion or 
lesions of other abdominal viscera. 

(d) After fractured ribs (see p. 429) or injuries or diseases of the spinal cord 
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(see Chapter ITI.) Tabes, lead poisoning, uremia and hysteria also may 
cause a similar condition. 

(e) Very rarely, after a normal confinement. 

In those cases which are due to infection of the peritoneum the condition 
not unnaturally usually arises after an operation. In these cases it is pos- 
sible that the main paralysis and obstruction occur, as described by Sampson 
Handley, at two points (tleus duplex), where the bowel is bathed in the purulent 
fluid which has run down into the pelvis. These two points are probably 
one or more coils of ileum hanging down into the pelvis, and the pelvic colon 
itself. In some instances there seems to be a personal idiosyncrasy towards 
this condition. At times the bowel is so distended-that it becomes thin and 
translucent. Ulceration and erosions may occur, and these are partly the 
cause of the black vomit which sets in at the end (see also Vol. I., Ch. XII.). 

Clinical Features. The clinical features of this condition are very marked. 
Whatever the cause of it is, the patient’s abdomen gradually becomes more 
and more distended in the course of a day or two, the distension finally 
becoming enormous. There is little or no pain, but great discomfort from 
the distension ; there is no visible peristalsis and absolute silence on ausculta- 
tion. The temperature is usually subnormal, while after a time the pulse 
begins to rise and vomiting sets in, the ejecta being at first green, and finally 
black and feeculent, and rolling out of the mouth in the effortless way described 
on p. 538. Sometimes no vomits occur until one or two profuse ones just 
before death. Pain, rigidity, tenderness, and visible peristalsis are all 
absent. 

Treatment. Any patient in whom this condition is setting in, especially 
after a laparotomy, is in an exceedingly grave state. Subcutaneous saline or 
continuous intravenous drip saline and glucose should be given in all cases, 
and is best commenced early as its administration does much to allay thirst 
and delay the onset of vomiting and collapse. If vomiting is present a small 
tube may be passed and left in the stomach, or better in the duodenum. 
If a suction apparatus is applied to this the stomach will be kept empty and 
the vomiting relieved. The patient must be supplied with plenty of fluid 
intravenously while this suction is going on and morphia given freely to 
secure rest. Every effort must be made to establish peristalsis without 
unduly exhausting the patient or irritating the bowel. We recommend the 
following procedures in order :— 

(a) The administration of pituitary hypodermically. 

(b) The administration of eserine hypodermically, in four-hourly doses of 
zis gt. The first dose of pituitary is more likely to act than successive ones, 
while repeated doses of eserine give the best results. If this fails a large dose 
of prostigmine (up to 5 c.c.) will sometimes succeed. Doryl (1 c.c.) is useful 
at times. 

(c) The passage of a flatus tube. 

(d) The administration of enemata of turpentine or ox bile or even asa- 
fostida. Better still are enemata of human bile or the bilious vomit of the 
patient (see p. 538). Another enema which is at times successful is a “ milk 
and molasses enema.” Glycerine suppositories may help. . 

(e) The application of radiant heat to the exposed abdomen for periods of 
half an hour. This is sometimes astonishingly effective, and may be assisted 
by the application of hot fomentations in the intervals. 

(f) If no vomiting is present the administration of calomel, followed later 


by salts. 
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(9) As accessory methods washing out the stomach and abdominal massage 


will be useful occasionally. 

(h) In a few cases the administration of a spinal anesthetic permits the 
flatus to escape by producing complete relaxation of the sphincters. 

(i) The administration of B. welchii serum. 20 c.c. should be given daily 
to an adult intramuscularly until the bowels are acting properly. 

(7) Acetylcholin may be given in doses of 0-1 gram hourly for five or six 
doses. 

If in spite of the above methods the condition continues, a grave decision 
will have to be made as to whether the abdomen should be reopened or not, 
with a view to performing a jejunostomy to drain the bowel. It must be 
remembered that in a few of these post-operative cases an organic obstruction 
may be present, but in this case it is probable that pain and peristaltic sounds 
on auscultation will render the diagnosis fairly definite. In the purely para- 
lytic cases many surgeons advocate that a jejunostomy should be performed, 
but we must admit that we have very seldom indeed seen any good come of 
this, as the bowel is so paralysed in most cases that only the coil in which the 
tube actually lies is likely to empty itself; we are therefore opposed to this 
procedure, and are still more against the performance of any sort of anasto- 
mosis or short-circuit in an effort to relieve the condition. There are very 
few conditions indeed in abdominal surgery which to a wise surgeon justify 
a second opening of the abdomen shortly after a laparotomy. 


OPERATIONS UPON THE INTESTINES 


Methods of Intestinal Suture. Three main types of intestinal suture are 
employed :— 

(a) A through-and-through suture, which may be continuous or interrupted and 
passes through all coats of the bowel. 

(b) The Lembert inverting suture. This is usually employed as a reinforcing layer 
to invert a previous through-and-through layer of stitches. These stitches pass only 
through the peritoneum and muscular coats into the submucous layer. They do not 
penetrate the mucous membrane. 

(c) The Connell suture, sometimes known as the “ loop-on-the-mucosa stitch.” 
This passes through all layers and automatically inverts the edges (Fig. 190). 

These sutures may be performed with either continuous or interrupted stitches, 
preferably the former. Either silk or catgut may be used, the former being the more 
reliable. 

(1) Enterotomy. This operation consists in opening the bowel for inspection or 
the removal of a foreign body or growth and then closing it again. A clamp is applied, 
the peritoneum carefully packed off, a longitudinal incision is made in the anti- 
mesenteric border, the necessary procedure performed, and the opening is then 
closed in a transverse direction, to avoid narrowing the bowel lumen, by a through. 
and-through continuous stitch, reinforced and inverted by a continuous Lembert 
suture. 

(2) Enterostomy. This consists in making an opening in the bowel for drainage 

ses. It is employed in obstruction, paralytic distension, or as a means of 
introducing food into the bowel, where for some reason the stomach is out of action. 
It is known as jejunostomy, tleostomy, cecostomy, or colostomy, according to which 
portion of intestine is employed. 

If the opening is to be in the small intestine the abdomen is opened just to the right 
of the midline, a suitable coil is brought out and clamped and the peritoneum pro- 
tected. The coil is opened, a tube introduced and fastened in with a catgut stitch ; 
the opening round the tube is then inverted and made watertight by a purse-string 
suture. Either a rubber tube or a small Paul’s tube may be employed. The coil of 
bowel is then placed within the abdomen and fixed to the abdominal wall close to the 
i the tube being brought out through the omentum ; the abdomen is closed 
and the tube connected with a long drain which passes out of the bed. It must be 
realised that this is only a temporary measure, for starvation, with rapid inanition, 
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may follow the escape of small intestinal contents, while the skin of the abdominal 
wall will soon become digested and sore. As soon as possible, therefore, within a week 
or two at most, some further procedure must be undertaken to relieve the obstruction 
wie C allow the intestinal contents to pass on. 

hen a jejunostomy is performed for purposes of artificial feeding a coil of jejunum 
we: high as possible is selected. A valvular opening has now to be made in ales to 
permit food to enter the bowel without the contents escaping, and this is done on 
exactly the same lines as in Witzel’s gastrostomy (see p. 641). The coil of bowel is 
then replaced and sutured to the anterior abdominal wall. 

_ Another method of performing this operation, known as Maydl’s jejunostomy, con- 
sists In cutting the jejunum across and planting the upper cut end into the side of 
the lower portion 3 or 4 inches below its open end and bringing the open lower end 
up to the surface of the skin through the abdominal incision and fixing it there. 

Another frequently performed variety of enterostomy is that known as a 
Colostomy. Here an opening is made into some part of the colon, either temporarily 
or permanently, to allow the fseces to come out above an obstruction. It is also 
employed In certain diseases of the colon to divert the fecal current. The type of 
operation will depend upon the condition for which it is performed. Thus, when 
performed to divert the fecal stream, or as a permanent measure above a rectal 
growth, a spur must be made, while if it is simply required as a temporary measure 





Fie. 249. (a) Colostomy with a spur. (B) Colostomy without a spur. 


to relieve an obstruction, no spur is required, so that merely a lateral opening is made 
in the colon. 

(a) If a spur is required the portion of bowel in which it is determined to make the 
opening is brought out of the wound, and when the abdominal wound is closed a coil 
as small as possible is left outside the wound and fixed there by a glass rod passing 
through its mesentery; the rod should lie without tension flat against the skin on 
either side of the wound. The bowel is attached to the peritoneum by a few silk 
stitches and the abdominal wound snugly closed round it. If possible, and if the 
obstruction is not urgent, the bowel is not opened there and then, but a small por- 
tion, about the size of a sixpence, is cut out of it twenty-four or forty-eight hours 
later, as by this time the peritoneum will have become sealed off. This will not 
require a second anesthetic. 

Should it be necessary to open the colostomy at once, a Paul’s tube should be 
firmly tied in with silk or a piece of tape so as to prevent soiling of the recent wound. 
This Paul’s tube probably will drop out in three or four days, when the ligatures 
keeping it in work loose. The glass rod keeping the colostomy out must not be 
removed for at least ten days, or there is a risk of the bowel falling back. 

Some surgeons prefer to perform a colostomy by cutting the bowel right across 
and fixing the two ends in the wound separately. This is especially practised as a 
preliminary to the abdominoperineal, or other methods of removal of the rectum. 

(b) When no spur is required the coil of bowel concerned is brought up to the 
abdominal wall, fixed to the peritoneum with a few silk stitches and opened, a Paul’s 
tube or other tube being inserted. There is no necessity for the coil to be brought 
outside the abdomen. 

Paul’s tubes occasionally fail to act owing to the muscles of the abdominal wall 
gripping the bowel above the tube. This can be prevented by using a Paul’s tube 


700 DISEASES OF THE INTESTINES 


with a prolongation made by jamming a big piece of rubber tubing tightly into it, 

which will pass up inside the bowel for 2 or 3 inches. 

_ Whenever a colostomy is performed, and in whatever part of the colon, the bowel 
should be drawn up into the wound until its upper end is reasonably taut. By this 

means alone can a subsequent prolapse of the bowel be prevented. 

Any part of the colon may be selected for the operation, but the pelvic colon and 
transverse colon are by far the most commonly employed (iliao and transverse 
colostomy). The portion of colon selected naturally will depend very largely upon 
the nature and site of the lesion for which the colostomy is performed. 

(1) Transverse Colostomy. This is, of course, necessary for obstructions of 
the splenic flexure or descending colon, while many surgeons prefer to perform it 
for other lesions lower down. For choice this operation should be performed through 





Fria. 250. Insertion of a Paul’s tube. (a) Tying the tube in with 
a ligature above both flanges. (8) Strengthening this with a 
tape tied between the two flanges. 


an incision made by splitting the upper part of the left rectus and incising the peri- 
toneum transversely ; the split muscle will then grasp the colon and form more or 
less of a sphincter. This operation has the following advantages over that described 
below : it is easier, the bowel concerned has a longer mesentery and is more mobile, 
a better sphincteric action is obtained by the rectus, and it is farther away from any 
subsequent operation which may have to be performed in the lower part of the 
abdomen, while a belt fits more easily in this situation. On the other hand, the 
feces are a trifle more liquid and prolapse rather more frequent. 

(2) Iliac Colostomy. In this the sigmoid flexure is opened through an incision 
which may be either a muscle-splitting, gridiron incision, exactly like McBurney's 
appendix incision (see p. 719), only in the left iliac fossa, or by an incision which 
splits the lower half of the left rectus. This operation has the advantages that it 
preserves as much of the colon as possible. It has disadvantages however ; a belt 
is less easy to fit in this situation, while if the pelvic colon is greatly distended, as 
is usually the case when the operation is performed for an obstruction low down, the 
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distension of the bowel takes place very largely at the expense of the length of the 

mesentery, so that we may encounter a distended pelvic colon which cannot be 

ralph up o hates apni at all. Moreover, the situation of the opening may 
very much in way of any subsequent operation that ecessary 

the lower abdomen. e eres aia nln oer 

The old-fashioned lumbar colostomy, which was much performed by our ancestors 

on account of their fear of opening the peritoneum, is now quite out of date. 
As soon as & colostomy wound is soundly healed, #.e., in about a fortnight, if it is 
intended to be permanent the patient must be provided with a proper colostomy 
belt, consisting of a rubber belt with a hollow round cap made of metal or vulcanite 
and with a small rubber bag attached to it to collect whatever comes out. He 
should also be instructed how to wash out the colostomy thoroughly every morning. 
By this means he will get about in comfort during the day, and in most cases the 
patient soon learns to control and wash out a colostomy in such a way that it only 
acts once a day and leaves him comfortable and free the rest of the time. 

A colostomy is very rarely performed in the ascending colon, but in the cecum 
it is common, and here it is known as a cecostomy. This is nearly always only a 
temporary procedure, necessary fur growths of the ascending colon, for colitis and 
dysentery, or as a safety valve after a colonic resection with an anastomosis. The 
opening should be small, as the fsecal contents here are liquid and irritating, and care 
must be taken not to let the skin become digested (see p. 675). - 

Closure of a Colostomy. This is an operation not infrequently required, though 
a properly performed temporary colostomy will often close spontaneously when the 
cause of the obstruction is removed. 

The method of procedure will depend upon whether a spur is present or not. 

If there is no spur it will be sufficient to dissect down upon the colostomy opening, 
identifying and separating the various layers of the abdominal wall until the wall of 
the bowel is discovered. This is dissected free for a short distance without opening 
the general peritoneal cavity ; the opening in the bowel is then closed with a con- 
tinuous suture and the layers of the abdominal wall sutured over it. This operation 
is sometimes known as Greig-Smith’s operation (p. 676). 

Should there be a spur the same procedure may be attempted, but is not so likely 
to succeed. In some cases the bowel may be forced back and the spur partially 
obliterated as a preliminary proceeding by inserting the two ends of a stiff piece of 
rubber tubing into the two loops of the colostomy and tying it there for some days. 
The tendency of the tube to straighten itself will then force the spur in. In most 
cases, however, when a spur is present it will be necessary to resect a small portion 
of the bowel containing the opening and spur and unite the ends by end-to-end 
anastomosis (Enterectomy, see below). A circular incision is made around the 
colostomy, the abdomen is opened, the two loops of bowel are carefully detached 
from the abdominal wall and the resection is performed. As a preliminary to this 
proceeding the colostomy opening must be sewn up carefully to avoid fecal soiling. 

(3) Intestinal Resection, Fnterectomy. Removal of a greater or lesser portion 
of the bowel is often required for such conditions as gangrene as a result of strangu- 
lation, the removal of growths, for serious injuries of the bowel, to remove chronically 
distended and overgrown portions of the bowel, and the closure of a colostomy or 
fecal fistula, etc. The situation and amount of the bowel to be removed naturally will 
depend upon the nature of the lesion for which it is done, while the result and mor- 
tality of the procedure will depend also upon the same conditions as well as upon 
the skill of the surgeon. If there is no urgency careful preparation for sume days 
beforehand should be made with the object of getting the bowel as empty as possible 
and rendering it as aseptic as possible by means of intestinal antiseptics. It should 
be remembered that under no circumstances should a coil of bowel be removed and 
an anastomosis performed when acute obstruction is present with the exception of 
cases of gangrene of the small bowel from strangulation ; here it is justifiable. In 
some cases, such as malignant disease or where the mesentery is thrombosed or 
gangrenous, it is necessary with the coil of bowel to be removed also to excise a 
deep V of the mesentery. In many cases this actually shortens the operation, as 
fewer mesenteric vessels will have to be cut and tied. In other cases, however, it in 
not necessary to remove the mesentery as well. As a general rule it is better to 
remove & V of the mesentery in exteusive resections and to leave the mesentery in 


smaller ones. 
The incision will depend, of course, upon the nature of the lesion, and the surgeon 
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will make up his mind carefully as to how much of the bowel it is necessary to 
remove. The general peritoneal cavity is then carefully packed off and clamps are 
put upon the bowel at the proposed sites of section, two clamps being placed at each 
end of the coil to be removed. In the case of the small intestine these clamps should 
be placed obliquely, so that when the bowel is cut across between each pair of clamps 
rather more of the anti-mesenteric border will be removed than of the mesenteric 
border. This is necessary in order to ensure that there is a good blood supply to the 
extreme edge of the incision in the anti-mesenteric neighbourhood ; moreover, the 
oblique cut provides a larger lumen to the bowel for suturing purposes. It is wise to 
cut and tie all the necessary part of the mesentery and its vessels before the bowel 
is cut across in order to set the bowel free and preserve the aseptic nature of the 
operation as long as possible. The bowel may be cut with the knife or the cautery, 
and having removed all the required portion of bowel it will be necessary to join the 
ends together. There are three methods of doing this, side-to-side (lateral), end-to- 
end and end-to-side anastomosis. All methods of bowel union by means of metal or 
bone bobbins and buttons have been entirely given up in favour of plain and straight- 
forward suturiny. 

Recently, by means of special guillotine needles or long, fine clamps, methods of in- 
testinal union have been devised by means of which the bowel is not actually opened 





Fia. 251. (a) Invagination of the end of the bowel with a purse-string suture after 
it has been crushed and tied. (6) Invagination of the bowel by means of a Z suture. 


and cut right across until all the suturing is completed. There is thus no chance of 
peritoneal soiling. Special works must be consulted for these methods. 

(A) Side-to-Side Anastomosis. In performing a lateral anastomosis the two 
ends of the bowel must be closed first. There are many ingenious methods of doing 
this, most of which come into action while the bowel is being sectioned. Thus the 
bowel may be crushed and tied, cut with a cautery or knife, and the tied end inva- 
ginated with a purse-string suture ; or a simpler method still is to employ a Parker- 
Kerr clamp, by means of which the cut end may be closed and invaginated auto- 
matically with one suture, a second reinforcing one being afterwards added. The 
closed ends of the bowel are then overlapped and brought into apposition, facing 
in opposite directions, this constituting an isoperistaltic anastomosis, by far the 
best form, The only case in which an antiperistaltic anastomosis is perhaps more 
satisfactory is after a resection of the splenic flexure. The two ends of bowel 
being brought into apposition, an anastomosis is performed exactly as in gastro- 
enterostomy by means of an outer layer of continuous Lembert inverting sutures and 
an inner layer of continuous through-and-through sutures; this may be of either 
catgut orsilk. The details of the suturing are explained on pp. 642-647. The openings 
in the bowel should be as near their closed as possible. The two cut edges of 
the mesentery are then lightly sutured to the corresponding portions of the mesen- 
tery with which they are in apposition to prevent bowel becoming strangulated 
through this aperture. 

A lateral anastomosis of this kind is often used to short-cirouit the bowel above 
and below a growth without actually resecting it. Inasmuch as any form of intestinal 
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anastomosis must be performed through a peritoneal covered portion of the bowel 
wall, lateral anastomosis can be performed in any part of the bowel whatsoever, and 
is therefore probably the most satisfactory. It must be remembered, however, that 
the overlap demands that the bowel ends shall be very easily brought together. 

(B) End-to-End Anastomosis. This form of union is quicker to do than the 
foregoing and uses up less bowel. It can be performed, however, only in those parts 
of the bowel which are completely covered all round with peritoneum, and only if 
the lumina of the two ends are approximately equal. Thus it is perfectly satisfactory 
in the small intestine and the pelvic and transverse colons, but should not be used 
elsewhere. Clamps being put across the bowel, and the two ends thus being held 
in apposition, it is quite possible to perform the operation on exactly the same lines 
as a gastroenterostomy, introducing first the posterior layer of continuous inverting 
Lembert sutures, and then the posterior layer of the through-and-through sutures, 
this through-and-through suture being continued round the anterior edge of the 
bowel, while finally the anterior layer of the Lembert inverting suture is completed. 
A more satisfactory method as a rule, however, is first of all to introduce a stitch 
through the bowel wall, to obliterate the dangerous triangular space formed by the 
separation of the two layers of the mesentery where it meets the bowel. Both ends 
of the bowel are treated in the same way and by the same stitch, so that when it 
is drawn tight the mesenteric borders are brought into apposition. This stitch is 
left long, and a traction suture is passed through the two anti-mesenteric borders. 
These two stitches are held by the assistant, and a continuous through-and-through 
stitch of silk or catgut joining the two ends together is then passed completely round 
the circumference of the bowel. This should be knotted upon itself two or three 
times to prevent it drawing too tight. The continuous Lembert inverting suture is 
then inserted all round the bowel and tied upon itself. The spot where the greatest 
care is required is the dangerous triangular area at the root of the mesentery, for 
here leakage is most likely. 

Where the time taken over the operation has to be reduced to an absolute minimum 
one continuous layer of Connell’s sutures will be found quite safe (Fig. 190). 

(C) End-to-Side Anastomosis. This is a more difficult form of union which 
demands that one end of the bowel at least shall have a complete peritoneal covering. 
It is most frequently employed after removal.of the cecum and ascending colon, or 
removal of the splenic flexure, while it is also of use where the two ends of the bowel 
to be joined together are of very unequal diameter. One open bowel end is closed ; 
the other open end is brought into apposition with the side of the first portion of 
bowel as near its closed end as possible, and held there with clamps. The way the 
suturing is performed will be understood when it is realised that the method is really 
a combination of end-to-end union and lateral anastomosis. 

(4) Colectomy. Resection of various portions of the colon is frequently per- 
formed for carcinoma. It is shortly described on p. 674. It will be realised that 
the fixed parts of the colon will need mobilising before any resection can be per- 
formed as there described. End-to-end anastomosis is hardly ever suitable, and 
lateral union is usually the best. After any such anastomosis in the cvulon it is 
always wiser to make a temporary caecostomy, to act as a safety valve. 


CHAPTER XVII 


DISEASES OF THE APPENDIX AND THE DIAGNOSIS OF 
THE ACUTE ABDOMEN 


Surgical Anatomy. The appendix vermiformis is a vestigial or degenerative relio, 
and as such is particularly liable to various attacks of inflammation. It probably 
has no function whatever, but it may be associated in some way with fat metabolism, 
while some authorities hold that it stimulates peristalsis in the large bowel, possibly 
by means of a secretion. In herbivorous animals, such as the rabbit and horse, 
it is evidently a very much more important organ, its size being out of all proportion 
compared with that of the human being, whereas in the purely carnivorous animals, 
such as the cat family (lions, tigers, cats, etc.), it is even smaller and more atrophied 
than in man. It contains in its submucous coat a considerable amount of pure 
lymphoid tissue, resembling the tonsil in this respect, while it must be remembered 
that it constitutes a cul-de-sac or test tube, possessing no direct through-and-through 
current and forming a resting place highly suitable for the deposit of hard masses 
of fecal material and for the growth and development of bacteria. It is usually a 
very movable organ with a free mesentery, in the edge of which its artery of supply 
runs, but the tip of the appendix certainly often receives a very poor supply, as 
frequently the mesentery does not.extend right up to it, while this latter structure 
is easily twisted and interfered with. All these facts render the organ particularly 
liable to bacterial infection. 

It communicates with the cecum by a small opening, which is guarded by a valve- 
like structure known as the valve of Gerlach. If this opening or the lumen of the 
appendix becomes obstructed either by swelling and congestion, twisting or kinking, 
fibrous stricture or the presence of semisolid fecal material, the liability to virulent 
inflammation is very greatly increased, and the appendix may then become distended 
with fluid varying from simple and more or less sterile mucus to the most virulently 
infective pus. In most instances the appendix is completely surrounded by peri- 
toneum, and lies more or less free within the peritoneal cavity ; the latter structure, 
therefore, is particularly liable to become involved iu its inflammation. 

The length of the appendix varies from 1 to 1U inches, being usually about 3 or 
4 inches, whilst the position in which it lies varies greatly, the most common positions 
encountered being :— 

(a) In a direction running upwards and inwards behind the bottom few inches 
of the ileum and pointing towards the spleen (30 per cent.). 

(6) Running straight downwards from the cecum and hanging over the brim 
of the pelvis. In this situation it is brought intimately into contact with the iliac 
vessels and pelvic contents. It is then known as a pelvic appendix (20 per cent.). 

(c) Pointing directly upwards and lying either behind the cecum and ascending 
colon or to the outer side of these structures (50 per cent.). In the former of these 
two instances it is more or less shut off from the peritoneal cavity, and usually lies 
closely tied on to the back of the cacum by a peritoneal fold, being really a retro- 
peritoneal organ. In these two situations it is known as an eztracecal and retrocecal 
appendix respectively. 

The situation and length of the appendix exerts a considerable influence upon 
its liability to inflammation, the symptoms which that inflammation may produce, 
and the tendency and direction of spread of the inflammation. 

The lymphatics of the appendix pass up into its mesentery, in which there are 
one or two small glands, to some larger glands in the neighbourhood of the ileocecal 
junction, and from thence to the main glands on the course of the superior mesenteric 
vessels. 

The appendix normally contains semiliquid feces, a little mucus, and the bacteria 
which are present in that part of the intestine chiefly colon bacilli, anaerobic 
organisms, streptococci and staphylococci. As long as its lumen is patent and its 
mucosa is intact these organisms are not likely to produce any pathological effects. 
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In addition to this, solid bodies are not infrequently present; very rarely these 
are foreign bodies in the form of seed pips, toothbrush hairs, and pins. More 
commonly appendicular fecal concretions are present. These, which are the result 
of appendicular stasis, are small oval bodies of about t+ inch in diameter, sometimes 
hard, sometimes soft and easily crushed, and consisting of dried feces and the 
calcified salts of fatty acids, and full of organisms. They tend gradually to increase 
tn size, and are sometimes visible in an X-ray film, being often accompanied by 
the formation of intestinal sand. They are probably both the cause and the result 
of obstruction and inflammation of the appendix. 
The most severe types of inflammation are usually found to be due to a mixture 

of streptococci and B. coli. 

_The surface marking of the opening of the appendix into the omcum is usually 
ie as a point 1 inch below the junction of the right lateral and intertuberoular 
planes. 


APPENDICITIS 


This very common disease, which consists essentially of a bacterial inflam- 
mation of various parts of the appendix and surrounding structures, divides 
itself into three chief groups of acute appendicitis, chronic appendicitis 
and recurrent or relapsing appendicitis. These terms more or less explain 
themselves. Other forms of inflammation of the appendix, such as those 
due to tuberculosis, actinomycosis, typhoid, etc., will be considered later. 


(A) ACUTE APPENDICITIS 


ZEtiology and Pathology. No age is exempt from this disease and no 
race. It is, however, far the most common between the ages of six and forty- 
five, in the male sex, and in the civilised races. It is exceedingly rare among 
savages and those who eat little meat, and very rare in animals; in Egypt, 
South-East Europe and India it is also uncommon. It varies in virulence 
enormously, and is undoubtedly more severe in males than in females; it 
usually attacks those who are in good health, while there is little doubt that 
previous attacks predispose to others. There are many theories which 
attempt to account for its enormously increased frequency in the last thirty 
years among the civilised races and especially among town dwellers. There is 
little doubt that eating of meat predisposes to it, and that constipation, the 
eating of unsatisfactory and hastily-consumed meals, the presence of dental 
and oral sepsis, and possibly the introduction of frozen meat, all play a part 
in its production. In some cases injury undoubtedly stimulates an attack, 
but this is rare; it is possible that a twist, blow or strain will kink the 
mesentery and interfere with the blood supply, or will cause a concretion to 
move and completely block the appendix. Moreover, when distended, a blow 
certainly may lead to rupture or perforation of the organ. 

The older theories that the disease was frequently due to the presence of 
foreign bodies within the appendix, such as grape-pips, pins, seeds, tooth- 
brush hairs, pieces of enamel from dishes, fragments of steel in flour from mill 
grinders, etc., have little to support them, as such bodies are very rarely 
found. 

Many cases are accompanied by a considerable degree of general colitis, 
while there is probably some connection between the disease and both 
influenza and rheumatism, and it is not infrequently present in conjunc- 
tion with tonsillitis, or in children who have had their tonsils removed 
previously. It must be remembered also that the frequency of the disease 
is rendered more apparent by the improvement in modern abdominal 
diagnosis. 

(1) Changes in the Appendiz. The first pathological change in the organ 
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is an acute inflammation of its submucosa which rapidly spreads to the 
mucous membrane. This acute inflammation may remain confined to the 
mucous membrane, but frequently spreads from this to the muscular wall as 
well, while as a corollary the peritoneal coat will soon become involved also. 
Thread-worms are not infrequently found in the appendix when this degree 
of inflammation is present, but not in the more severe degrees. 

At this stage the organ looks red and swollen, and is stiff and hard, while its 
peritoneal coat may be red and have flakes of lymph upon it, the-whole con- 
dition being one of acute catarrhal inflammation. 

At this point the inflammation may spread no further, and may gradually 
subside, resolution occurring and being accompanied by a considerable 
fibrosis which replaces the muscle in the wall of the viscus ; and in this case 
the whole organ may become sclerosed and fibrosed, even becoming per- 
manently obliterated and solid, or else one or more fibrous strictures may 
form. This, if marked enough, will lead to obstruction of the appendix, in 

which case feecal concretions are liable to form above the 

state ieaggmmmee x? Stricture or the distal portion of the organ may become dis- 

fee. | tended gradually with mucus (mucocele) or pus (empyema). 

ca. ‘| When this obstruction of the lumen is present, the patient 

wean, is undoubtedly in danger of other and more severe attacks. 

a = Occasionally, as the result of inflammation, little pouches 

“eee: or bulges form in the muscular wall of the organ, and should 

| other attacks of inflammation occur, these will predispose 
greatly towards perforation. 

On the other hand, the inflammation may not stop at 
this point, but may progress further, and rapid spread and 
increase of the infection in the wall of the appendix is un- 
doubtedly predisposed to by ulceration or erosion of the 
mucous membrane, the presence of fecal concretions and 
any obstruction of the lumen of the tube. This, as already 
stated, may be due to fibrous strictures, twisting or kink- 

f°’, ing, swelling of the mucous membrane, the presence of 

he Bo feecoliths and foreign bodies, or even occasionally of an early 

Fic. 252. Gan- carcinoma of the appendix (see p. 719). Such spread of 

grenous appen- infection in the wall of the organ is accompanied by great 
alah ree awelling, oedema and redness of the peritoneal covering. 

At any point ulceration of the mucous membrane may 
occur, and this is predisposed to by the presence of fescal concretions pressing 
upon the wall, or of obstruction of the appendix leading to tension within 
its lumen. This ulceration may spread deeper into the muscular wall, and 
even right through the peritoneum, giving rise to a perforation, such a 
perforation being most commonly seen either near the tip or the base of the 
organ. When this occurs, either general peritonitis, local peritonitis or local 
abscess formation will set in, as the result of highly infective appendicular 
contents escaping into the surrounding peritoneum (see pp. 711, 712). 

In other cases sloughing or gangrene of either the whole or a part of the 
appendix will occur. This may be the result of either thrombosis of the 
vessels in the appendicular mesentery, the pressure of fecal concretions 
within the appendix lumen, or gross distension of the organ by inflammatory 
products, when its lumen is obstructed. Gangrene of this kind may be 
patchy to start with, or may involve the whole organ, which will then become 
green, yellow or black with a foul odour; it sometimes becomes completely 
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detached from the cecum. The result of gangrene is also to lead to per- 
, foration, and concretions, when present, may escape through the perforation 
into the peritoneal cavity. : 

In all cases, suppuration within the appendix lumen is liable to occur, the 
organ then containing foul-smelling pus of a high degree of infectivity and 
which on rupture, perforation or gangrene of the organ will escape into the 
peritoneum. 

The most acute and severe forms of the disease are those in which the lumen 
of the appendix is obstructed, either by strictures, kinking, fecal concretions, 
adhesions or swelling of the mucous membrane. If the obstruction is absolute 
and the inflammation acute, an empyema of the appendix may form, while if 
feecal matter is absent and the inflammation chronic, a mucocele of the appendia 
will be the result. 

In severe cases changes also may occur in the c#cum (typhlitis) rather 
similar to those in the appendix. The cecal wall close to the appendix is often 
red, congested and cedematous, though suppuration in or perforation of its 
muscular wall is not often seen. Actual gangrene sometimes spreads from the 
appendix on to the wall of the cecum, an inch or two of which will then slough. 

(2) Changes in the Surrounding Tissues. It is only in very chronic cases 
that the appendix alone is involved. When acute inflammation is present the 
peritoneal covering of the appendix is always inflamed to some extent, and 
in mild cases this is protective, in that the peritoneum of the appendix becomes 
roughened, covered with a coating of lymph, thickened and adherent to sur- 
rounding structures, especially the cecum. This tends to prevent the spread 
of inflammation, while in cases where the inflammation settles down, it may 
result, after the patient is cured, in adhesions between the appendix and the 
surrounding ileum or any other viscus. It is not uncommon to find the 
greater omentum wrapping itself more or less completely round an inflamed 
appendix, and thus localising and shutting off the infection and forming 
an extra covering should perforation occur; in such cases the omentum 
undoubtedly may save the life of the patient. 

In the more severe cases the peritonitis spreads rapidly, and does not 
remain confined to the appendicular region. This is due to failure in the pro- 
duction of sufficient adhesions owing either to the virulence or gross amount 
of the infecting organisms or to poor resistance on the part of the patient. 
When this occurs, four things may happen :— 

(a) After spreading for a short time the infection may still become localised 
and finally settle down, causing no worse effects than the formation of 
adhesions. 

(b) A localised intraperitoneal abscess may form (appendix abscess). Such 
an abscess does not appear usually for three or four days, and is the result of 
adhesions around a localised suppuration, the wall of the abscess being formed 
by omentum, bowel and the abdominal wall, all bound together by adhesions. 
Such an abscess usually contains thick, foul-smelling pus, together, perhaps, 
with concretions which have escaped from the appendix or sloughing portions 
of the organ. Gas will be present sometimes either as the result of anaerobic 
organisms or from the bowel itself (see p. 532). 

The situation of the abscess depends upon the position of the appendix 
around which it lies. It is usually in the right iliac fossa, where it may be 
below, behind, to the inner or outer side of the cecum, and as it increases in 
size it will bulge forward the abdominal wall above Poupart’s ligament. 
Frequently it lies in the pelvis, when sometimes it may be felt on the left side 
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while an abscess occasionally may be met higher up in the flank or the loin, 
or even up under the liver in the neighbourhood of the gall-bladder. Such an 
abscess will increase in size slowly and steadily and track in various directions. 

If untreated an appendix abscess may absorb, burst into a neighbouring 
coil of bowel or hollow viscus, or more rarely burst externally, usually through 
the skin of the iliac fossa or the lumbar region, or occasionally may give way 
into the peritoneal cavity and lead to acute septic peritonitis; this last 
calamity is unlikely to occur unless an aperient or an enema is administered. 

When such an abscess is present it is not uncommon to find a certain 
amount of serous exudate of a non-infective nature lying free in the peri- 
toneum, and all the tissues in the neighbourhood of the abscess will be boggy 
and cedematous. 

(c) In those serious cases where there is no localisation, a rapidly-spreading, 
diffuse, septic peritonitis occurs, which ultimately involves the whole peritoneal 
cavity. The pathology of this is fully described on pp. 531, 532, while the 
way in which the pus tends to track and the infection to spread, owing to the 
anatomical structures and watersheds, is described on p. 510. 

(d) Infection or suppuration occasionally occurs outside the peritoneum 
in the retroperitoneal tissues. This is most common with a retrocolic appendix, 
and takes the form of a cellulitis, which may spread downwards as far as 
Poupart’s ligament, where the iliac fascia prevents it passing into the thigh 
or upwards towards the liver and subdiaphragmatic space. Suppuration 
will then occur in any of these situations, though in many instances a large 
mass of solid cedematous, cellulitic tissue forms, containing very little pus. 
In time such an abscess may reach actually into the thorax, the perinephric 
region, or, by entering the psoas sheath, may track down into the thigh. 

Various complications may follow acute appendicitis; they are those of intra- 
peritoneal infection in general. Thus femoral thrombosis is common ; infection 
of and inflammation of other organs close to or in contact with the appendix, 
such as the ovary or the Fallopian tube, are not uncommon ; infection of the 
kidney and pyelitis are occasionally seen, while, as the result of a spreading 
thrombosis of the appendicular veins, portal pyemia or pylephlebitis may arise. 
Rarely gas gangrene occurs from infection of the psoas in retroceecally placed 
appendices and this may spread either into the thigh or into the abdominal 
wall. This condition is nearly always fatal, but should receive early energetic 
treatment. Intestinal obstruction will result sometimes from the bands and 
adhesions formed. Occasionally an appendix lying in a hernial sac becomes 
acutely inflamed; the pathological changes are then exactly similar, save 
that, being localised within the hernial sac, there is little likelihood of 
involvement of the general peritoneal cavity (see also Chapter XIV., p. 563). 


CLINICAL TYPES OF ACUTE APPENDICITIS 


In the following account of the various clinical types of appendicitis it 
must be remembered that they are all stages in the same process, whose 
appearance will depend largely on the duration and virulence of the disease. 

The clinical features of acute appendicitis depend so largely upon the stage 
which the disease has reached, upon the amount of involvement of surrounding 
tissues, and upon the position of the appendix, that a wide variation in them 
will be observed. For descriptive purposes we shall consider acute appendi- 
citis under the headings of (1) acute catarrhal appendicitis; (2) acute 
appendicitis with local peritonitis; (3) acute appendicitis with general 
peritonitis ; and (4) acute appendicitis with abscess formation. 
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(1) Acute Catarrhal Appendicitis. This is the mildest form of the disease, 
in which the inflammation remains confined to the appendix itself, and does 
not involve the surrounding peritoneal tissues. It is the early stage of all the 
different forms of the disease, but in severe cases the progress is so rapid 
that this early stage is not likely to be observed. 

A typical attack commences with the fairly sudden onset of pain, situated in 
the epigastrium or round the umbilicus at first, increasing in severity for some 
hours, often commencing in the small hours of the morning, and not usually 
the result of any violent movement, strain, etc. This may be of one of two 
distinct types : 

(a) Colicky and due to definite obstruction of the appendix lumen by a 
feecolith (composed mainly of inspissated soaps) trying to pass a stricture or 
a kink usually caused by external adhesions nearly always consequent on 
previous appendicular trouble, a history of which can be usually elicited. 

(b) A dull ache associated with the milder catarrhal inflammation where 
the lumen is generally patent and if a concretion is present no obstruction 
is offered to its passage. In this type gangrene and perforation are far less 
likely to occur. 

After twelve hours”the pain generally passes down towards the right 
iliac fossa, where it remains. It is of an aching or throbbing character and 
commonly continuous, though spasmodic exacerbations occur. Soon after 
the onset of the pain, nausea, malaise and vomiting commonly set in, though 
the latter is often slight, while a slight rise of temperature will occur, usually 
not reaching above 99° to 101° F. This syndrome of pain, vomiting and 
rise of temperature in this order is some- 
times referred to as Murphy’s syndrome 
of appendicitis. 

Coincident with the rise of tempera- 
ture, the pulse begins to rise to 90 or 
100, while if any obstruction of the 
appendicular lumen is present the pain 
occasionally will be griping and colicky 
(appendicular colic). Constipation is 
usually present, though occasionally, 
especially in children, there may be 
diarrhoea at the commencement. A 
few cases are preceded by a sore throat. 

On examination the patient will be 
found lying on his back or right side 
with the right leg drawn up. He looks 
ill, his tongue is furred and dirty, and 
usually he does not complain of head- 
ache. There is a certain amount of 
rigidity of the muscles of the abdominal 
wall on the right side and in the right | 
iliac fossa, and the more marked this ~ 
is, the more severe the attack, while me oe History ‘i ree 
the respiratory movements of the lower oe 
part of the abdomen are limited. There is definite tenderness in the right iliac 
fossa, and this is usually most marked at McBurney’s pownt, which is on 
the line joining the umbilicus to the anterior superior spine, and one-third of 
the distance from the latter point. 
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In many cases an area of hyperesthesia of the skin will be found in the 
distribution of the twelfth dorsal nerve, and lying roughly over the site of 
the appendix itself ; this is said to disappear if the appendix perforates. In 
mild cases it will be noticed sometimes that the cecum is palpable, distended 
and gurgling, and the descending colon empty and in spasm, while a useful 
sign in very mild cases sometimes consists in the fact that pressure upwards 
on the left side of the abdomen causes pain in the neighbourhood of the 
appendix. This may help to distinguish the condition from pain of renal 
origin. 

If the appendix lies behind the colon or in the pelvis, the features will be 
very different. In the first case, all the symptoms are slighter and the progress 
is usually slow; thus the pain and tenderness will be higher up, tenderness 
often only being marked in the loin and pain in the epigastrium, while the 
rigidity is much less marked. Peritonitis is not likely to occur, but retro- 
peritoneal cellulitis and abscess formation are common, and an ill-defined 
swelling will form slowly in the loin. A description of pelvic appendicitis is 
given below. 

In a few cases it is found that severe pain is referred to the right testicle. 
This may be the result of the appendix lying on the ureter or spermatic vessels. 

It cannot be insisted upon too strongly that any of the signs or symptoms 
described above, except tenderness over the appendix, may be absent ; pain 
and tenderness over the appendix wherever it may lie are the two essential 
symptoms, though the tenderness may be elicited only by rectal examination. 

This mild form of the disease usually progresses for twenty-four or forty- 
eight hours, and then, if properly treated, may settle down and pass off 
without either abscess formation or peritonitis. Either of these grave compli- 
cations, however, may arise in any case, and it is impossible to foretell whether 
they are going to do so or not; the rapidity and severity of progress cannot 
be foretold. After the attack has passed off it leaves behind it adhesions 
and an appendix which is fibrosed, strictured and possibly obliterated. 
Should a definite lump be felt (see p. 712), it is evidence that the disease has 
spread outside the wall of the appendix. 

In elderly people it should be remembered that the alteration in pulse and 
temperature is not usually marked, while in children the reverse holds good, 
and pulses and temperatures run high. 

Peloie Appendicitis. This is a common form of the disease, where owing 
to the position of the appendix in the pelvis the signs and symptoms may be 
puzzling. Any of those described above may be present, but rigidity and tender- 
ness are slight, and tenderness and pain are often as marked on the left side as 
ontheright. Insome cases no tenderness will be detected at all until the rectum 
or vagina is examined, when a definite tender spot and even the appendix 
itself may be felt. In addition, frequency and pain on micturition are 
common, while tenesmus and mucus in the stools are occasionally seen. 
The pain sometimes shoots down the right leg, and movements of the right 
hip which tend to stretch the obturator internus muscle are painful. 

In a few instances the tip of the appendix is adherent to the bladder or 
ureter, and then urinary symptoms in the form of frequency, strangury and 
pain at the tip of the penis will be marked. In every possible-case of appen- 
dicitis the rectum should be examined. 

If an abscess forms this will lie in the pouch of Douglas, where it can 
only be detectable on rectal or vaginal examination. ; 

In nearly every case of abdominal infection where definite intraperitoneal] 
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inflammation is present it will be found that on percussion the liver dulness 
is raised to the extent of one rib or more, owing to deficient function of the 
diaphragm. This, however, does not occur in pelvic appendicitis. The 
tendency to peritonitis, at first confined to the pelvis, and to the formation 
of a pelvic abscess is great. 

The differential diagnosis of acute appendicitis is discussed later in this 
chapter. 

Treatment. This is discussed on p. 713. 

(2) Acute Appendicitis with Local Peritonitis. This is a more severe form 
of the disease, and is usually the result of catarrhal appendicitis which has 
been advancing for twelve hours or so, so that the peritoneum in the neigh- 
bourhood of the appendix is becoming inflamed ; this may, or may not, be 
associated with gangrene or perforation of the appendix. 

When seen after local peritonitis has set in, the patient’s pain will be more 
severe and entirely in the right iliac fossa and lower part of the abdomen, 
Spreading across towards the left side. Pain, tenderness and muscular 
rigidity are all marked, especially on the right side, and abdominal respiratory 
movements will be limited. Vomiting occurs more often and abdominal 
distension, with the presence of a dull note to percussion in the right 
iliac fossa, will be noted frequently, while the pulse will rise above 100 and the 
temperature remain at 99° or 100°. All the signs and symptoms are still, how- 
ever, more marked on the right side of the abdomen. On auscultation, absence 
of peristaltic sounds will be noted in the right iliac fossa (see p. 534). We must 
again insist on the fact that the temperature is of very little help in diagnosing 
appendicitis. It is never very high and often normal. If the temperature 
rises above about 101° the condition is not likely to be appendicitis except in 
the case of young children. 

It is after this local peritonitis has set in that a palpable mass may begin 
to form around the appendix, though it is not likely that any lump will be felt 
until the disease has been present for forty-eight hours. Such alump consists 
of the structures round the appendix, which are inflamed, infiltrated, oedema- 
tous and matted together with lymph. It will be tender and fixed, doughy 
and rounded in shape and occurring in whichever situation the appendix is 
lying. It may be dull or tympanitic on percussion, according to the amount of 
bowel or solid tissues forming it ; while on many occasions it can be felt only 
on rectal examination. If not properly treated, such a case is very likely to 
go on to the formation of a local abscess (see p. 712), while not infrequently a 
general peritonitis will set in. The presence of a mass of the type described 
above renders the likelihood of general peritonitis very much less. It is, 
however, exceedingly likely to lead to abscess formation, though in few cases 
treated by expectant measures such a mass may begin to subside after the 
fifth or sixth day. After twenty-four hours leucocytosis probably will set in. 
For the treatment, see p. 713. 

(3) Acute Appendicitis with General Peritonitis. This is the most grave and 
fatal form of the disease ; though not infrequently it results in a case which, 
though mild at first, has been improperly treated for two or three days, it 
often sets in suddenly without any preliminary warning (fulminating appen- 
dicitis). It is especially common in children and in patients where, as the 
result of strictures, kinking or fcoliths, sudden obstruction of the appendix 
with distension of its lumen occurs. There may or may not be a history of 
previous milder attacks, but frequently we shall be told the patient has had 
“ bilious attacks ”’ or attacks of “ colic.” 
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The onset is sudden, the pain intensely severe, vomiting is marked and pro- 
gressive, and the patient may become collapsed ; one or more rigors may occur. 
The patient rapidly becomes alarmingly ill, and though for a short time the 
signs and symptoms may point to the right iliac fossa, the features of diffuse 
general peritonitis described on p. 532 soon set in. It is indeed probable that 
in such cases the first onset of pain coincides with actual perforation. In 
other cases, after a few hours the pain becomes less severe, though the other 
signs and symptoms progress, and this is almost certain evidence that gan- 
grene or perforation of the appendix has occurred. Immediately after gangrene 
or perforation has occurred, in addition to diminution ‘of pain, the rigidity may 
disappear and the temperature become subnormal for a short time, though the 
pulse remains rapid. 

The most striking symptoms in such a case are the amount of rigidity, 
vomiting, rapidity of the pulse and the rapid downward progress of the patient. 
On rectal examination the whole rectal wall may feel hard and tender. If 
untreated, the condition will prove fatal within two or three days. 

The possibility of the lumen of the appendix being obstructed by kinks, 
concretions or feecoliths is of great importance, for when appendicular obstruc- 
tion is present the case is far more urgent and severe. Vomiting is more 
marked and perforation more rapid. In such a case there is often a pre- 
liminary bout of severe griping pain and vomiting and then a period of 
reaction when the pain gets much less. But this often means that perforation 
has occurred and that peritonitis of a virulent type has already started. 

Treatment. This is discussed on p. 713. 

(4) Acute Appendicitis with Localised Abscess (Appendix Abscess) (see 
also Chapter XIII., p.542). In most cases this may be regarded as an exten- 
sion of type (2), where local peritonitis has occurred, spread to a certain 
degree, and a mass has been formed, within which suppuration and abscess 
formation occur. The organisms causing the suppuration are therefore 
those from the bowel; they may have passed through the inflamed 
appendicular wall, or in many instances there will be a perforation into an 
area shut off by adhesions. It is most unlikely that an abscess will form 
until the disease has been present at least three days, while once it has formed 
its progress is usually somewhat slow, though there is always considerable risk 
that, if not properly treated, general peritonitis may set in as the result of the 
abscess leaking, or obstruction may result from the adhesions it causes. 
When an appendix abscess is present there usually will be a history of two, 
three or more days’ illness pointing to appendicitis, the symptoms often being 
somewhat vague. The patient will then be found to have a somewhat high, 
swinging temperature of 102° or 108°, though in some very chronic cases it 
will be normal. The pulse rate will be raised, the patient will look ill and 
toxic, with a dirty tongue and constipation. Distension and tympanites are 
present, while a round, tender, firm swelling with rigid muscles over it will be 
detected. This may be in the pelvis, right iliac fossa, the loin, or even the 
hypochondrium, according to the position of the appendix, and it may be 
dull or more often tympanitic. It wil be fixed, but probably fluctuation 
will not be detected : indeed, it should not be sought for. Leucocytosis will 
be present and the swelling will increase slowly in size, becoming softer and 
more tender. In the case of an inflammatory mass in the iliac fossa or at the 
brim of the pelvis (whether due to appendicitis or other causes) it may be 
noticed that pressure on the femoral artery in Scarpa’s triangle sufficient to 
stop the circulation will cause pain or increase of painin the mass. This isthe 


ACUTE APPENDICITIS WITH LOCALISED ABSCESS 118 


result of increased pulsation in the iliac vessels. If the mass is untreated and 
increasing, several things may happen: general peritonitis or obstruction 
may supervene; the abscess may burst into the bowel, especially into 
the rectum, and this, though not desirable, may be followed by cure. Such 
a pelvic swelling will be detectable from the rectum, and when it is 
pointing and going to burst there, the rectal mucous membrane will feel 
adherent, edematous and boggy. When a pelvic appendix abscess is present, 
there is frequently tenesmus and mucus in the stools. In other cases the 
abscess will burst into the bladder or vagina, or track up along the line of the 
ascending colon towards the liver; while in other neglected instances it will 
approach the surface and burst on the abdominal wall, giving rise to a sinus 
or even a facal fistula. This is preceded by redness, increase of dulness over 
the swelling, cedema of the abdominal wall and dilatation of cutaneous 
veins. . 

In some instances, after the first onset of symptoms, an improvement 
occurs and most of the signs and symptoms disappear, though some one 
sign or symptom may remain; after a few days there is an increase of pain and 
other symptoms, and on examination a characteristic abscess in one of its 
recognised situations will be discovered. 

It should be remembered that rectal examination is essential in all cases of 
appendicitis. The differential diagnosis of an appendix abscess is somewhat 
different from that of appendicitis in general in that the presence of a 
swelling has to be considered.. It will be discussed on p. 724. 

For the differential diagnosis of acute abdominal diseases, see p. 721. 

Treatment of Acute Appendicitis. Many different views have been ex- 
pressed on this subject, for whereas there is little doubt that it is quite impos- 
sible in the first stages of the disease to foretell which cases are going to recover 
spontaneously, which are going to perforate, which are going to become 
gangrenous, and which are going to lead to an abscess, it is equally true that 
an ill-timed operation, performed when localisation is just occurring and the 
infection is beginning to settle down, is likely to spread the infection, set up 
peritonitis, and possibly even lead to the patient’s death. 

There is, of course, no specific medical treatment for appendicitis; general 
treatment such as rest in bed and the avoidance of anything, especially 
purges and enemata, likely to make the condition worse is all that can be 
done. 

Our own practice (and that of a rapidly increasing number of medical 
schools) is always as follows: (a) in all cases where the condition has been 
present for less than forty-eight hours, immediate removal of the appendix 1s 
advised. At this period.few adhesions and no mass have been formed, and 
the appendix can be removed as easily and with as little risk (provided per- 
foration has not already occurred) as in the quiescent state when no inflamma- 
tion is present. By adopting this attitude there is no doubt that appendices 
will be removed from certain patients who would have recovered without 
the operation, but their recovery is hastened thereby, and as, after recovery 
from an attack of appendicitis, they certainly will be advised to have their 
appendix removed at a later date, a great deal of time is saved all round ; 
while, on the other hand, by immediate operation, many lives are saved and 
much illness averted, as it is impossible to tell which cases will go wrong if not 
operated upon. Abscess formation and peritonitis by this method will be 


avoided. 
(b) When a patient is seen who has been ill for more than forty-eight hours, 
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t.e., during the third, fourth and fifth days of the disease, considerably more 
judgment is required. A lump is then probably forming, which may be 
beginning to contain pus, and localisation is occurring. Operation, therefore, 
should be avoided at this period if possible. We advise, therefore, during 
the third, fourth and fifth day that if the patient’s condition is improving or 
remaining stationary operation should be deferred ; if, however, the condition 
is in any way progressing as shown by increase of pulse rate, vomiting, pain, 
tenderness, distension or spreading of the area of tenderness, pain or rigidity, 
immediate operation should be performed. Rise.of pulse rate is especially 
important in this connection. 

In these cases if operation seems necessary also our intention would be to 
remove the appendix, but in some instances where a hard mass is present and 
the appendix is buried in adhesions it will be wiser not to remove the organ, 
but to be content to pass a tube either down to the collection of pus, if 
present, or down to the hard mass, to form a track up which the pus can 
escape (cceliotomy, see p. 542). 

(c) After the fourth and fifth days the condition will be either improving 
and the patient recovering, in which case operation can be withheld, or else 
an abscess will have formed or be forming, and the treatment will be that 
of an appendix abscess (see p. 715). 

(d) In those cases where rapidly spreading or general peritonitis is obviously 
present, immediate operation should be performed and the appendix removed 
if possible. It must be stated, however, that at one large London hospital 
at least it is held that, when general peritonitis is present, better results may 
be obtained by delaying operation for a few days in the hope that localisa- 
tion of the infection may still occur. 

With regard to the question of drainage in operations for acute appendicitis, 
opinions vary. There is, of course, no question of drainage if the appendix is 
unperforated and there is no pus in the peritoneum. When local or general 
peritonitis is present and the appendix can be removed there is probably no 
need for drainage either, though many surgeons prefer to insert a tube into 
the pouch of Douglas for a few hours (Chapter XIII.). 

Certain surgeons and medical schools hold different views with regard to 
operation in acute appendicitis and advocate that in every case, and at all 
stages of the disease, whether an abscess is present or not, the appendix 
should be forthwith removed. With this we are totally in disagreement. 

In those cases of acute appendicitis where for any reason operation has 
not been performed, or which are being watched with the possibility of 
operation, careful general treatment must be given. The patient must be 
kept in bed in the Fowler position and hot pads or fomentations applied over 
the lower abdomen. The pulse rate should be taken hourly. No aperients 
should be given, and even soap and water enemata should be avoided unless 
distension becomes very marked. The lightest possible diet should be given, 
and it should be entirely fluid, while in most cases nothing but hot water 
should be allowed for the first twenty-four hours. If vomiting is severe, fluid 
may be administered by the rectum. Morphia and opium derivatives should 
be avoided if possible unless operation is quite and permanently out of the 
question, for they will mask the symptoms and make the patient appear 
better than he really is. 

After a definite attack of appendicitis has passed off without operation, 
and still more after second and third attacks, the patient should be advised 
strongly to have the appendix removed at » convenient period, usually in 


TREATMENT OF APPENDICITIS 715 


abuut eight to twelve weeks; by this time adhesions will be absorbed (see 
Chapter XIII.). For recurrence is common, and the populer superstition 
that the first attack is likely to be the worst has nothing to support it; at 
any moment he will be liable to get a severe attack with perforation. The 
more attacks he has the more adhesions will be formed, and appendicectomy 
will become more difficult, while the adhesions may even give rise to obstruc- 
tion. After an acute attack chronic appendix dyspepsia (see p. 717) is likely 
to follow. 

For the details of the operation in acute appendicitis, and the complications 
which may follow, see p. 720. 

Treatment of Appendix Abscess. An appendix abscess is not likely to 
arise until the disease has been present some days, and it is eviderice that 
satisfactory localisation has occurred. Operation is, therefore, not a matter 
of such grave urgency as in some of the earlier cases. A lump will be felt, and 
if it is thought that the abscess has not reached up to the peritoneum of the 
anterior abdominal wall, it will be wise to delay opening it for a few hours or 
a day or two to allow: it to increase, and come into contact with the anterior 
abdominal wall, as thereby it can be opened without traversing the free 
peritoneal space. An indication of its reaching up against the anterior 
abdominal wall will be given by noting that the swelling is becoming more 
flattened and more dull to percussion, and the tenderness more marked. Big 
abscesses, on the other hand, should be opened without delay. 

To open an appendix abscess the incision is made over the most prominent 
part of the swelling, and usually will be of the muscle-splitting variety (see 
p. 719). The layers of the abdominal wall are incised carefully, and as the 
peritoneum is approached oedema will be noticed. When the peritoneum is 
opened a blunt instrument or the finger may be inserted gently into the abscess 
and foul pus will flow out. 

On the other hand, if on opening the peritoneum a free space is encountered 
and the abscess is found to be some little distance away, it must be packed 
off carefully with gauze plugs to protect the peritoneum before it is opened. 
The pus is mopped out and a drainage tube inserted. A coeliotomy (see p. 542) 
is more often advisable in this case, for it diminishes the risk of peritonitis. 
‘We feel that it is wise to do no more in the case of an appendix abscess, and 
that unless the appendix is definitely presenting under the wound, no attempt 
should be made to strip the adhesions apart in order to remove it, for this 
carries with it grave risks of causing a general peritonitis. In most cases the 
drainage track will close in from ten days to a fortnight, and the patient 
should be advised to have his appendix removed in about three months to 
prevent further attacks. In a few instances the sinus will refuse to close, and 
this is probably due to the presence of the chronically inflamed appendix, or 
possibly of a concretion which has escaped from it lying at the bottom of the 
wound. In this case appendicectomy will cause it to heal. 

If on rectal examination it is found that the abscess is pointing into the 
rectum, it may be opened here by means of a blunt instrument, when satis- 
factory healing will occur. By pointing into the rectum we mean not that 
the abscess can be felt from the rectum, but that the rectal mucous membrane 
over it is fixed, boggy, cedematous and very tender. 

A few small and hard appendix abscesses will be found to settle down 
and disperse without operation, but it is hardly ever wise to count on this, as 
there is considerable risk of the patient becoming obstructed by the adhesions. 

Appendicectomy should be undertaken subsequently in all cases, usually 
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in about three months, when generally the adhesions will have largely 
disappeared. 

Special Classes of Patients. There are certain aspects of acute appen- 
dicitis as seen in particular types of people which are worthy of comment. 

(a) In Children. In children over the age of two this disease is very 
common, but it is rare before this. It tends to be very severe, and perforation 
and general peritonitis are frequent and rapid sequels. The commonest age 
for its occurrence is undoubtedly between the ages of six and fifteen, when both 
general peritonitis and abscess formation are frequently seen. 

The signs and symptoms in small children are notoriously misleading. Pain 
may be slight, but vomiting is usually marked, and the temperature may run 
high. Examination is often difficult, but the one cardinal symptom of tender- 
ness over the appendix is nearly always present. In some children the only 
symptoms of a chronic appendix seem to be that they occasionally vomit, 
especially at night, without obvious cause, while they will complain at times 
of fleeting abdominal pains. The urgency of operation in a child is even 
greater than in an adult. In subacute cases, spasm of.the psoas with flexion 
and internal rotation of the hip may give rise to a resemblance to hip disease. 

In girls at puberty who are commencing their periods for the first time there 
may be pain and tenderness across the lower abdomen which are misleading, 
but there is no vomiting or rise of temperature or definite local tenderness. 

(6) Appendicitis in Pregnant Women. This is a not uncommon occurrence, 
and is not unnaturally serious. In the early months the diagnosis is straight- 
forward, but a miscarriage is likely to occur, whereas in the later months the 
size of the uterus and displacement of the bowel confuse the diagnosis, as the 
probability of pyelitis on the right side has always to be considered. The 
urgency of operation is great, for perforation and peritonitis are likely to 
occur, while the risk of miscarriage is one which must be faced. 

(c) Appendicitis an Stout People. In stout persons, appendicitis tends to 
form pus early, and rapid and severe forms of suppuration occur. A mass 
may be difficult to feel and it must be remembered that stout patients show 
less rigidity and run a lower temperature than do thin ones. It is therefore 
wise to assume that any case of appendicitis in a stout patient is really more 
severe than it appears to be clinically. ; 

(d) Appendicitis in the Elderly. After the age of fifty, though the appendix 
tends to shrink up and disappear, the disease is still not infrequently seen. 
We have recently seen patients of eighty-eight and ninety-one with perforated 
appendices. When the disease occurs in elderly patients, especially if they 
are stout, it takes a severe form; suppuration and peritonitis are common 
and abscesses are often seen, while the patient’s general powers of recovery 
are much diminished. The diagnosis is not usually straightforward, as it must 
be remembered that in elderly patients there is much less rise of temperature 
and pulse rate than in the young, while abdominal rigidity is often absent. 
Occasionally in the elderly a peculiar form of appendicitis is seen where the 
pain and symptoms continue for ten days or more without much other change. 
No mass is formed and no peritonitis sets in. A gangrenous appendix will 
then often be found without adhesions or peritonitis round it. 

Gangrene of the appendix sets in early in the aged. 


(B) RECURRENT APPENDICITIS 


Once a patient has had an attack of appendicitis, whether mild or severe, 
he is undoubtedly likely to get others at a future date, which may be more or 
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less severe than the initial one. This is especially likely to occur after the 
patient has had an appendix abscess. In some cases these attacks are so 
frequent that the patient is hardly ever well in between them, while each 
attack further damages the structure of the appendix itself. Sometimes the 
appendix appears to become attached to the psoas muscle, so that excessive 
movements of the leg cause pain and are liable to light up an attack, while in 
other instances, and especially where strictures and fecal concretions are 
present, the patient suffers from frequent, short-lasting, severe attacks of 
abdominal colic without fever or vomiting (appendicular colic). It is possible 
after many years, in some instances, that the appendix becomes completely 
fibrosed and obliterated, but this is undoubtedly very rare; it constitutes a 
spontaneous cure. 

A few cases are seen in which apparently a slight attack never seems to 
pass off completely, or improves up to a certain point and then some feature 
will again become more marked, such as slight rise of temperature, tenderness 
or pain, and this condition may go on for weeks. This well may be called 
relapsing appendicitis, and leads to much ill-health. 

The only treatment for all these subacute conditions is removal of the 
appendix. This often will be a difficult operation on account of the adhesions 
which will be present. 

Upon removal various pathological states of the appendix will be en- 
countered. It may be white, fibrosed and partially obliterated, or thick, firm 
and red from fibrous infiltration; feecal concretions, strictures, and kinks 
may be present. It may be distended in whole or part into a mucocele, or one 
or more diverticula may be found in its wall, while it may be discovered to be 
adherent to nearly any of the abdominal organs. 


(C) CHRONIC APPENDICITIS 


Though the previous conditions may be regarded as chronic forms of appendi- 
citis, the above term should be reserved for a somewhat different condition, 
also known as appendicular dyspepsia. Here the patient may have had 
nothing resembling an acute attack of appendicitis, but most of his signs and 
symptoms are chronic, and are referred to the gastric and epigastric regions. 
He complains of tiredness, weakness, indigestion and epigastric pain or 
general abdominal discomfort with very little relation to the right iliac fossa ; 
constipation and flatulence are marked, and there is usually definite tender- 
ness in the right iliac fossa. The pain is in no way so definitely related to 
meals as that in the case of gastric or duodenal ulcer, though it may somewhat 
resemble the latter. In these instances an opaque meal sometimes will show 
the outline of the appendix, and that it is strictured or kinked. The condition 
is frequently associated with a chronically inflamed retrocwcal appendix, 
which may be adherent to the duodenum behind the cecum and colon, and 
all symptoms completely clear up when this is removed. This condition must 
not be confused with a more or less continuous dull aching pain, persisting for 
months and years in the right iliac fossa, of which some patients, especially 
women, complain. Here a large, tympanitic, gurgling cecum will be felt, and 
this distension of the cecum with wind is the cause of the pain. 

It is probable that certain forms of chronic appendicular infection are 
responsible in some instances for gastric and duodenal ulcer, colitis, osteo- 
arthritis, arthritis in children, etc. 

With regard to appendicitis in general, we would like to take the 
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opportunity of warning the enthusiastic but inexperienced surgeon of the 
pitfalls which may lie in wait for him. In the first place, removal of the 
appendix may be the easiest operation in surgery; it also may be the most 
difficult, while we would point out also that every patient who has a chronic 
pain in his abdomen will not be cured by removal of his appendix. Nothing 
is more common than to see patients, who have had their appendices 
removed (usually through small gridiron incisions, of which they are very 
proud), who are really suffering from duodenal ulcer, spinal caries, or diseases 
of the kidney or gall-bladder, all of which might have been avoided had the 
maxim that every abdominal operation should be an exploration been, 
observed. “Lives are lost by muddling inside the peritoneum on the part 
of those whose experience is small”’ (R. Warren). 

Tuberculosis of the Appendix. This is not uncommon in tuberculous 
patients, especially those who are phthisical. Though the infection is con- 
fined to the appendix in early cases, it is far more common to see it as 
part of a generalised hyperplastic ileoceecal tuberculosis, as described on 
p. 665. In other instances 
the appendix is involved 
as part of a generalised 
tuberculous peritonitis. 
The symptoms are those 
of chronic appendicitis in 
general, and the condi- 
tion is hardly ever recog- 
nised until the cecum is 
involved and a palpable 
mass can be felt. The 
treatment in the early 
stage consists in removal 
of the appendix; later 
cases will have to be 
treated as described on 
p. 646. : 

Actinomycosis of the 
Appendix. This is by no 
means rare, the appendix 
and cecum being the 


Fic. 254. Actinomycosis of the appendix and cecum second commonest place 
involving the liver and abdominal] wal] and causing in the body for this dis- 


multiple sinuses in the loin. : 

ease tooccur. The infec- 
tion gets in from the lumen through the mucous membrane, and spreads 
to the muscular wall and peritoneal coat. In time the caecum, ascending 
colon and anterior and posterior abdominal walls become involved, and 
are fused into a hard, wooden-like, fixed mass. Suppuration occurs 
and multiple sinuses appear, discharging the characteristic sulphur 
granules. The discharge has a peculiar, musty smell, and the streptothrix 
can be found within it. It is by no means uncommon for this state of affairs 
to occur after an operation for acute appendicitis or appendix abscess. The 
wound refuses to heal and a sinus persists, while in the course of the next 
three or four months a densely hard, fixed, painless swelling appears and 
other sinuses break out. The condition may resemble malignant disease or 
tuberculosis, but is more chronic. 
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The treatment consists in the general methods adopted for actinomycosis. 
Little can be done in the way of operation, as the maas is usually too big and 
fixed, and the appendix often has been removed already. Large doses of 
potassium iodide or sulphanilamide should be given by the mouth, and 
favourable results have been reported from the administration of iodide in 
milk. Injections of 4 per cent. formaldehyde or 1 per cent. copper sulphate 
solution may be given. Radium therapy by external application from a 
bomb or deep X-rays has given good results lately, but care is needed in 
dosage or the cecal and abdominal walls may slough. The outlook is, however, 
bad ; the disease spreads slowly to the liver and other tissues, suppuration 
continues, and lardaceous disease sets in, followed by death. 

Carcinoma of the Appendix. An unusual form of primary malignant 
disease is not uncommon in the appendix. It is a spheroidal-celled carcinoma 
of very low malignancy, which may occur at practically any age, especially 
in comparatively young people. It is thought that this condition may arise 
in certain palisade cells in the appendix. In some cases the symptoms are 
very vague, and the condition is discovered only on microscopical examination 
of the appendix after its removal, but at times it appears to predispose to an 
acute attack of appendicitis by obstructing the lumen of the appendix. To 
the naked eye it appears tough, yellow and solid, often forming a round hard 
lump in the end of the appendix as big asa marble. There is usually no 
glandular involvement and recurrence after appendicectomy appears to be 
rare, but it is possible that this is the undiscovered primary growth in certain 
cases which are thought to be primary carcinoma of the liver. More rarely 
a true columnar carcinoma or sarcoma is seen. This is of much greater 
malignancy. 


OPERATIONS UPON THE APPENDIX 


(1) Appendicectomy in a Quiescent Period. Many incisions have been advo- 
cated for this operation. The oldest incision, which is now quite out of date, was 
the muscle-splitiing incision of McBurney, 
where a skin cut 3 inches long, approx!- 
mately parallel to and 1 inch above the 
outer half of Poupart’s ligament, was 
made. The abdominal muscles were 
then split in the direction of their 
fibres and the peritoneum opened. 
This had the advantage of lying 
directly over the appendix and of 
cutting no muscles; it had no other 
merits whatsoever and many disadvan- 
tages. It was quite impossible to en- 
large it satisfactorily without damaging 
the muscles, and no examination of other 
abdominal organs could be made through 
it; moreover, it is much meee painful Fia. 265. Removal of the appendix. The 
than the other incisions. As soon as it mesoappendix is tied and the base of 
was realised that there were very few the appendix crushed and ligated. 
cases in which a mere appendicectomy aie 
sufficed, and that in practically every case an examination of other abdominal organs 
should be made, this incision fell completely out of use, except for opening appendix 
abscesses. The practice of removing appendices through small l-inch McBurney 
incisions, of which some surgeons boast, though it is quite easy, 1s 4 mark of a total 

ical balance. 
Neen aan has not much to recommend it. Here the incision is made 
parallel to the lower 3 inches of the semilunar line and 3 inch within it. The 
rectus sheath is opened and the muscle drawn in, the peritoneum being opened 
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transversely. The abdomen can be explored fairly satisfactorily through this, and 
the incision can be enlarged, though if this is done it is probable that some of the 
nerves running to the rectus will be damaged, and for this reason really the best 
incision is the ordinary paramedian incision, the rectus being drawn outwards. A 
transverse incision is occasionally used. 

After the peritoneum is opened the cecum is sought for and drawn up into the 
wound, and the anterior longitudinal band followed down. This will lead inevitably 
to the base of the appendix. The appendix is then set free and drawn into the 
wound, its mesentery clamped and cut, and the organ completely isolated down to 
its attachment to the cecum. The base of the appendix is then firmly crushed with 
a crushing clamp as close to the czcum as possible, thus crushing out all tissue 
except the peritoneal coat, which is then ligatured. The appendix is then clamped 
above the ligature and cut off, care being taken not to soil the peritoneum. The 
stump of the appendix is invaginated, either by a purse-string suture or by 
the Z stitch, and the vessels in the mesentery are tied off. The abdomen 
is then closed. Some surgeons make a practice of placing a drop of pure carbolic 
upon the stump of the appendix before invaginating it; others do not invaginate 
the stump at all. The after-treatment is that of abdominal operations in general, 
and from ten to fourteen days in bed will suffice. 

(2) Appendicectomy for Acute Appendicitis. The incision is made and the 
general procedure is the same as in the foregoing. On opening the abdomen the 





Fia, 256. Purse-string suture inserted Fie. 257. Mesentery ligatured and 
to invaginate the stump. stump invaginated. 


neighbourhood of the appendix should be carefully examined to see if any swelling 
or lump is present, and if so, the region of the appendix should be carefully packed 
off with two or three gauze plugs in case any pus is set free. Removal of the appendix 
will be mpch more difficult; there may be many adhesions, and the tissues will 
be boggy, oedematous and vascular. Great care must be taken in crushing the 
appendix, as if it is very infiltrated it may burst, while caution must be observed 
in bringing the appendix up into the wound lest it be torn or burst then. If the 
cecum is very infiltrated or oedematous, it may be impossible to invaginate the 
appendix stump. If the tip of the appendix appears very adherent and difficult 
to reach, it will make the procedure easier if its base is separated from the cecum 
first, the stump invaginated, and then the appendix followed down and removed. 

Complications after Operation. Any of the complications which follow abdominal 
operations in general, such as pneumonia, collapse of the lung, peritonitis, etc., 
may occur after this operation; but as we are here dealing-with a peritoneum in 
which some degree of infection is present, certain infective complications are especially 
likely. They are all exceedingly rare if the operation is performed within the first 
forty-eight hours of the disease. Thus pertionttts may occur after the operation as 
well as before it. This is described on pp. 531-541. 

Paralytic ilews also will be seen (see p. 696). 

True organic intestinal obstruction as a result of adhesions between coils of bowel 
ia also seen occasionally, though in our experience this is very rare. In any case it is 
aot likely to arise for at least a week, or even longer. The symptoms are those of 
obstruction in general, as described on p. 676. Further urgent laparotomy will be 
required. 
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Secondary abscesses are not uncommon in cases where pus was present at the 
original operation. They always should be suspected if, after a few days, the patient’s 
temperature remains up or rises again, and are seen especially in the pelvis, the right 
or left iliac fosse, or the subphrenic region. Above all, frequent examination of the 
rectum must not be neglected if such a condition is suspected. Such an abscess 
must be opened and drained, though there is as a rule no grave urgency about it. 

Femoral thrombosis, especially on the left side, is not uncommon. 

A sinus sometimes will persist at a spot where a drainage tube was inserted, 
and may be the result of a fecolith which has been left behind, the tip of the appendix 
which may have sloughed off, or the presence of an infected ligature. After a time the 
causative agent is usually discharged, and the sinus then heals spontaneously. 

A fecal fistula is, unfortunately, not uncommon after appendix operations, and 
is seen in very septic cases where tubes have been employed. It is especially 
common in appendix abscesses, or where the wound has gaped considerably some days 
after the operation and possibly a coil of bowel has become exposed within its depths. 
It is due to leakage from the stump of the appendix or from a local necrosis of the bowel 
wall, and discharges semiliquid feces, usually through a long track. Unless properly 
protected by ointment, the skin round it rapidly will become sore and red. Nearly all 
these fistulz will close spontaneously in a week or two, but in some instances operative 
treatment will be required. The coil of bowel is exposed, separated from the 
abdominal wall, and closed with two layers of sutures. The abdomen is then closed 
in layers over it. In afew instances a resection of the coil of bowel will be necessary. 

Portal pycenia or pylephlebitis is a rare but highly fatal complication (see 
p. 736). There is a high swinging temperature, with rigors, abdominal pain, and 
distension and vomiting. The spleen and liver rapidly become enlarged and tender. 

A ventral hernia is sometimes seen after this operation, especially if drainage has 
been employed and the wound has become septic. It is, however, very rare after 
the Battle or paramedian incisions. This is described on p. 605, where its treatment 
is also dealt with. Should the appendix not already have been removed, the oppor- 
tunity should be taken, when a ventral hernia is operated upon, to eradicate it. 
Right inguinal hernia sometimes appears after operations for appendicitis. Cystitis 
and pyelitis are occasionally seen as complications. 

(3) Appendicostomy. This is an operation which is occasionally performed to 
obtain drainage of the czecum, or more often to provide a means of washing out the 
colon in colitis or dysentery. In this operation the McBurvev incision is undoubtedly 
the best. The appendix is found, brought up into the wound, and drawn up so that 
an inch or two of it hangs out on to the skin. The wound is then closed round the 
appendix, which is fixed in place by one or two stitches. When lavage is required 
the tip of the appendix is cut off, a small rubber catheter is inserted, and the necessary 
washing out is performed. When the lavage is no longer required the appendix is 
removed. 


THE DIFFERENTIAL DIAGNOSIS OF ACUTE 
ABDOMINAL DISEASES 


The causes of the various acute abdominal diseases are many and may be 
grouped for diagnostic purposes under the following headings :— 

(1) Inflammations: appendicitis, acute cholecystitis, acute salpingitis, 
diverticulitis, pancreatitis, or peritonitis. 

(2) Obstructions: due to strangulated hernia, intussusception, volvulus, 
internal strangulation, bands, growths, gall-stones, mesenteric thrombosis, 
fibrous stricture of the bowel, etc. 

(3) Perforations: of gastric or duodenal ulcers, tuberculous, typhoid or 
stercoral ulcers. 

(4) Heemorrhages and torsions: such as ruptured ectopic gestations, 
ruptured blood cysts of the ovary, twisted ovarian cysts or fibroids, torsion of 
the omentum or of the gall-bladder, etc. 

Several other conditions may resemble these: Dietl’s crises, the crises of 
tabes, colic (lead, renal and biliary), acute pneumonia, diaphragmatic pleurisy, 
acute pneumothorax, abdominal influenza, typhoid, Henoch’s purpura, 
coronary thrombosis, constipation, uremia, pyelitis, etc, 
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THE INVESTIGATION AND EXAMINATION OF ACUTE 
ABDOMINAL CASES 


Special attention must be paid to :— 

(A) The age, sex, occupation and-history :— 

(1) Of previous illnesses, similar attacks, or slighter symptoms, such as 
dyspepsia, pain after meals and how soon after, hematemesis, flatulent in- 
digestion, melzna, constipation, diarrhea, with mucus or blood, jaundice, dis- 
orders of micturition, frequency, hematuria, painful micturition, urgency, 
menstrual troubles, vaginal discharge, or a previous operation. 

(2) Of the present illness, with special reference to the onset and the order 
of appearance of the symptoms. 

(B) The pain: whether it is continuous, griping, stabbing, burning or 
aching ; whether it came on suddenly or gradually and whether it shoots up 
or down, through to the back or elsewhere, whether it came on during the 
night or the day, or before or after a meal, where it was at first and where it 
is now, whether it causes the patient to writhe about or keep still, and whether 
rest or movement relieves it. 

If it is very sudden and severe it suggests perforation, hemorrhage, torsion 
or strangulation ; if it is of gradual onset, rapidly becoming severe, it is 
probably due to colic of various types, obstruction or inflammatory con- 
ditions; if intermittent, it suggests colic, obstruction and especially 
intussusception. 

(C) The vomiting : whether it is frequent or only occurred once. 

N.B. One bout of vomiting at the commencement of any illness is of no 
significance in diagnosis. 

Whether it is accompanied by nausea or retching, or whether it is effort- 
less. The nature of the vomitus should be inquired into, whether it consists 
of food, or is bilious, green, brown or feculent and evil-smelling. Though 
vomiting as an initial symptom may occur in almost any disease and mean 
nothing, when it is persistent and incessant, and is dark or brown, it is highly 
suggestive of peritonitis or obstruction. 

(D) The pulse and temperature: these are considerably modified at first 
by the shock or collapse which is usually present at the beginning of acute 
abdominal conditions, and there, therefore, may be a slow, hard, wiry pulse 
at the beginning and a subnormal temperature. Later both pulse rate and 
temperature will rise to varying degrees. Though pulse and temperature 
give no indication whatever as to the nature of an acute abdominal disease, 
they are valuable indications of its presence. 

(E) The condition of the bowels : constipation is usually present, but there 
may be diarrhea with or without mucus and blood. 

(F) The examination of the abdomen, noting movements on respiration, 
distension, local or general, visible coils of bowel and peristalsis, retraction, 
rigidity, local or general (especially whether this rigidity is constant, or gives 
way with each respiratory movement), tenderness and the presence of a 
palpable swelling, noting its shape, size, mobility, tenderness, consistence, 
outline and percussion note. Rigidity of the diaphragm may be shown by 
indrawing of the abdomen during respiration, or of the psoas muscle by 
flexion of the hip. See whether such a swelling, if present, has the character- 
istics of a renal, splenic, ovarian or gall-bladder tumour. Such swellings in 
acute abdominal conditions may be due to ovarian cysts, renal, splenic or 
gall-bladder lesions, intestinal growths, intussusception, volvulus, internal 
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strangulation, appendicitis, appendix abscess, pyosalpinx, acute pancreatitis, 
or to the distended bladder. 

Percuss the abdomen carefully, noting any areas of dulness, resonance 
or hyper-resonance (tympanites), shifting dulness in the flanks and supra- 
pubic region (which is a sign of free fluid), or diminution or loss of liver dulness, 
(This is a sign of free gas in the peritoneum or of a distended colon.) 

Auscultate the abdomen to see tf peristaltic sounds are present or not, or whether 
they are increased in activity. 

(G) Examine the pelvis per rectum or per vaginam: swellings in the pelvis, 
tender areas, ballooning of the rectum, and fixity of the pelvic organs should 
be looked for. Growths of the rectum or intussusceptions may be felt unex- 
pectedly by this means. In examining the rectum the patient should be 
asked to try and distinguish between tenderness and discomfort at the 
sphincter when the finger is introduced, and pain higher up in the abdomen. 
The latter is, of course, the important feature. 

(H) The progress of the case: rapid increase of symptoms within one or 
two hours, especially of pulse rate, rigidity and distension, shows that there is 
a serious visceral lesion, while steady increase of vomiting and distension 
denotes obstruction or peritonitis. Improvement in the general condition, 
together with a rising pulse rate, suggests hemorrhage. 

(I) In all cases the urine, chest, nervous system, and the teeth should be 
examined for evidence of renal colic, acidosis, pyelitis, pneumonia, diaphrag- 
matic pleurisy, tabes, or blue line (lead colic). 

N.B. (1) In every acute abdomen examine the hernial orifices. 

(2) Acute abdominal diseases (with the exception of acute cholecystitis) do 
not, as a rule, have a temperature of higher than 102°, and often the 
temperature is subnormal, but the pulse rate is always raised except 
in the early stage of ‘‘ shock.” 


(A) INFLAMMATIONS 


As a rule, these have a gradual onset, taking a few hours, a rising pulse 
rate, rigidity, local or general, more or less rise of temperature, stabbing or 
aching pain of a continuous nature and a liability to pass into general 
peritonitis. . 

(1) Acute appendicitis is commonest in young people and gives rise to a 
gradual onset of continuous stabbing or aching pain, often during the night 
or in the early morning, referred to the umbilicus at first and later to the 
right iliac fossa. Vomiting sets in soon and is not, as a rule, severe, and there 
may be a slight rise of temperature up to about 100.° The tongue is dirty, 
constipation is usually present, and the pulse rises steadily from the first 
and remains full and bounding. There is tenderness at McBurney’s point, 
rigidity of the right rectus and dulness in the right iliac fossa, all of which 
signs, in a bad case, gradually spread to the other side. The liver dulnessin 
the chest is usually found to be raised about one rib’s breadth, and there is 
often a history of previous attacks. At first there is no swelling to be felt, 
but a swelling gradually appears in two or three days. 

An inflamed appendix lying in the pelvis may give rise to obscure symptoms ; 
pain, tenderness and rigidity may be as marked on the left as on the right side, 
but in this case there will be pain on micturition, frequency and tenderness on 
the right side of the rectum, to be felt per rectum. The resemblance to acute 


salpingitis (see p. 725) may be great. _ 
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(2) Appendix abscess comes on after appendicitis has been present for more 
than three days; the train of symptoms described above is followed by a 
localisation of the pain, tenderness and rigidity in the right iliac fossa, where 
a rounded, tender swelling can be felt, which gradually increases in size, 
while all the symptoms become more marked. An appendix abscess is 
always fixed and does not move on respiration. If the abscess spreads into 
the pelvis, tenesmus, mucus in the stools and irritation of the bladder may 
occur. After the formation of the abscess, fever may become higher and the 
pain more throbbing. The condition often resembles a twisted ovarian 
cyst, but in a twisted ovarian the palpable swelling is present from the first 
and may be mobile; in an appendix abscess the swelling only appears after 
two or three days’ illness. 

(3) Acute cholecystitis: this may come on spontaneously, but usually 
there is a previous history pointing to gall-stones and biliary colic. There is 
a rapid onset of severe lancinating pain in the gall-bladder region, going 
through to the right shoulder, with a high temperature (103° or 104°), rapid 
pulse, shivering, marked bilious vomiting and great tenderness and rigidity 
in the right hypochondrium, and all down the right side. A very tender, 
rounded swelling, moving up and down with respiration, may be felt ; there 
is, 88 a rule, no jaundice, and the condition is usually seen in stout middle- 
aged women; moderate distension of the abdomen soon occurs. If ina 
short time the symptoms increase, collapse occurs and pain, rigidity and 
tenderness spread all over the abdomen, the pulse rises to 130 or so, and the 
swollen gall-bladder disappears, it has probably perforated, and peritonitis is 
setting in. 

Differential Diagnosis. (a) From appendicitis: the temperature is much 
higher (cholecystitis is the only acute abdominal condition that causes high 
temperature), the pain, rigidity and tenderness are higher up; the mass, if 
felt, moves up and down with respiration, and the previous history is often 
characteristic. 

(b) From biliary colic: here there is sudden, excruciating, grinding pain 
in the gall-bladder region and right shoulder. Vomiting is not severe, but 
retching and belching occur ; there is no rise of temperature or of pulse rate 
(the pulse is usually slowed). There is tenderness, but no mass to be felt, 
whilst the attack passes off after a few hours and may be followed by jaundice. 
The pain is often relieved by pressure. 

(4) Acute peritonitis, as a rule, follows upon some other acute abdominal 
condition after twenty-four hours or so. Pain is intense, stabbing and all 
over the abdomen, tenderness is acute, vomiting incessant (of a green colour 
at first, and later dark), and rigidity is marked all over, but later this gives 
way to great distension. There is absolute constipation and loss of peristaltic 
sounds on auscultation with a steadily rising pulse rate, the pulse becoming 
soft and running, whilst the facies Hippocratica, with pale cheeks, anxious 
expression, and sunken eyes, sets in. The temperature may be a little raised 
or subnormal (see Chapter XIII., p. 533). 

N.B. (a) This may resemble obstruction closely, but here the pain is 
griping and intermittent, the pulse less rapid and running, distension 
and not rigidity is present, whilst on auscultation, far from silence, 
there are increased peristaltic efforts going on. Vomiting, if present, 
is projectile. 

(6) In post-operative peritonitis following an abdominal operation the 
picture is less clear, and often incessant vomiting and a steady rise 
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of the pulse rate are the only noticeable features. Pain and rigidity 
are often absent, but distension will be marked. 

(5) Acute pneumococcal peritonitis (primary) may resemble the above. It 
occurs chiefly in small girls, and comes on suddenly without any history 
pointing to appendicitis as a cause, nor is there any localisation in the right 
iliac fossa. Diagnosis can be made usually by noting that a marked increase 
of respiratory rate is present, and though there may be, at first, no signs of 
pneumonia (which usually sets in later), the alee nasi may be seen to dilate on 
inspiration. A vaginal discharge is sometimes seen. The respiration-pulse 
ratio is increased, 

(6) Acute salpingitis occurs in young women and gives rise to pain, tender- 
ness and rigidity of gradual onset (two or three days) across the lower part 
of the abdomen. Vomiting, slight rise of temperature and rising pulse rate 
are present. The resemblance to appendicitis may be marked (especially a 
pelvic appendix), but there is less vomiting and constipation, a less dirty 
tongue, and no elevation of the liver dulness in the chest, while scalding on 
micturition, a vaginal discharge, and coincidence of the attack with menstrua- 
tion may be present. The temperature is usually higher, the breath is less 
foul and headache is often present. 

N.B. In the early stages of salpingitis (the first week or so) no mass, 
swelling, or fixity of the uterus will be felt per vaginam or per rectum, 
but only tenderness. If a mass is felt, it is a pyosalpinx which is 
possibly leaking. 

(7) Acute pancreatitis occurs usually in middle-aged, fat men, often with 

a previous history pointing to gall-stones. There is a sudden onset of agonis- 
ing, epigastric pain, with vomiting and severe collapse. The pulse is small, 
very rapid and running, the temperature is subnormal, and the abdomen 
distended, soft, and very tender and full in the epigastrium, while tenderness 
is usually present in the left subcostal angle behind at the outer edge of the 
erector spine. Vomiting becomes persistent and cyanosis of the face may 
be marked. (lycosuria, leucocytosis and constipation are often present. 
Because of the epigastric distension and the severity of the vomiting, the pain 
and collapse, the resemblance to acute obstruction may be great. Loewe’s 
test (see p. 766) and the diastase reaction are often valuable. 

(8) Diverticulitis. See p. 663. 


(B) OBSTRUCTIONS 


Acute obstruction in general gives rise to intense pain, usually griping or 
intermittent, referred to the umbilicus, and of sudden or gradual onset. Soon 
after the onset of pain, vomiting starts and becomes incessant, accompanied by 
nausea and expulsive in nature, passing through the stage of green bilious vomit 
to copious, black, evil-smelling ejections in the later stages. Constipation is 
absolute, not even flatus being passed, and enemata having no result (though 
at the commencement the bowel below the obstruction may empty itself) ; 
thirst, a dirty tongue, and anxious face are pronounced, and at the commence- 
ment there may be a considerable amount of collapse, with a thin, slow pulse 
and a subnormal temperature. Later on the pulse rises, though not so 
quickly as in the inflammatory conuitions, and a small rise of temperature 
may occur. 

On examination visible peristalsis and distended coils of bowel may be 
seen and gurgling noises heard, whilst, later, general distension sets in ; 
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increased peristaltic sounds are audible. Note especially whether such 
distension is in the central or lateral parts of the abdomen or whether it is 
only local. There is often little tenderness and no rigidity. Various signs 
pointing to the nature of the obstruction may be present (see p. 678). Later 
the patient becomes blue, breathless and toxsemic, and the urine is loaded 
with indican. - 

N.B. (1) The higher up the bowel the obstruction is, the greater and earlier 
in onset will be the collapse and vomiting and the less the distension. 
Small intestine obstruction is more acute than obstruction of the 
large intestine, and gives rise to central distension ; obstruction of 
the colon causes distension to be more marked in the flanks. 

(2) Many cases of. obstruction do not come on acutely at once, but are 
preceded by weeks or months of chronic obstruction, which gradually 
becomes acute. 

(3) Great rapidity of pulse rate suggests that part of the bowel is becoming 
gangrenous, or has given way above the obstruction. 

Differential Diagnosis. 

(a) In general peritonitis the pain is incessant and stabbing, the pulse more 
rapid, running and thready, whilst tenderness and rigidity are marked. 
There is no visible peristalsis to be seen, and on auscultation there is a total 
absence of peristaltic sounds. The vomiting is more effortless and less 
expulsive, the constipation is less absolute, and enemata may produce 
results. In peritonitis usually the patient lies absolutely still, while in 
obstruction he is usually restless and writhes about. The rectum may be 
found ballooned in either peritonitis or obstruction. 

(6) In simple constipation the symptoms are less marked ; visible coils of 
bowel and visible peristalsis are not present, scybala often may be felt per 
rectum, and an enema nearly always will give rise to a good action of the 
bowels. Flatus probably will be passed. 

(A) Strangulated external hernia: here the essential feature, in addition 
to the above clinical picture, is the presence of a hernia, which has recently 
become painful, hard, tender and irreducible, and has lost its impulse. The 
condition is more often seen in femoral hernie than in inguinal ones. 

N.B. (1) Recent reduction of a hernia should be enquired into, as it is 
possible that a strangulated hernia has been “‘ reduced en bloc,”’ the 
strangulation not being relieved, though the hernia has disappeared. 

(2) Occasionally only a portion of the lateral wall of the bowel is strangu- 
lated (Richter’s hernia). In this case, though the general symptoms 
of collapse are much the same, the vomiting may be less marked and 
rarely the bowels may continue to act. 

(3) The presence of a hernia combined with the symptoms of acute 
obstruction is not sufficient to diagnose strangulated hernia. The 
hernia should have become tenser recently, painful, tender and 
irreducible. Any hernia in a patient who is obstructed from any other 
cause whatever may fill up with distended bowel, and become 
larger, but it will not be hard or tender or irreducible. 

(B) Internal strangulation by bands, apertures, peritoneal fosss, or 
obturator hernia often occurs, and involves the small bowel, so that the 
symptoms are correspondingly severe. Pain and vomiting are very intense 
and visible peristalsis marked, while there is no external hernia and usually 
no tumour to be felt (occasionally a distended coil of bowel or a mass of bowel 
in a peritoneal fessa may be indistinctly felt as a resonant swelling). It 
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distension is present it is usually more marked in the central parts of the 
abdomen than in the flanks, Ifthe scar of an old operation is present, or there 
is a history of previous attacks of appendicitis, appendix abscess or peritonitis 
(tubercular or otherwise), the cause is probably bands or adhesions. 

Strangulated obturator hernia, in addition to the above signs and symptoms, 
may cause pain down the inner side of the thigh, flexion of the hip and an 
indistinct tender swelling in the groin. It can be felt sometimes per 
rectum. 

(C) Volvulus usually occurs in middle-aged men with a history of constipa- 
tion and may follow a fall or injury. It is usually in the pelvic colon or 
cecum. 

The symptoms are very severe, the twisted coil becomes rapidly and 
enormously distended and can be seen or felt as a rounded, local, resonant 
swelling in the lower part of the abdomen or flank. 

(D) Intussusception nearly always occurs in fat, flourishing babies, and is 
often preceded by diarrhova or an intestinal upset. Intermittent attacks of 
screaming and pallor are noticed, and vomiting, slight distension, tenesmus 
and the passage of blood and mucus (often of a prune juice colour) by the 
bowel, follow, the child rapidly becoming collapsed. A rounded, sausage- 
shaped swelling may be felt in the right side or upper part of the abdomen, 
alternately growing hard and soft with peristalsis, while the right iliac fossa 
may appear abnormally empty. The apex occasionally may be felt per 
rectum or even protrude from the anus. In late cases the swelling is sometimes 
felt in the left groin or pelvis. 

In older children intussusception usually occurs in the small intestine and 
then causes no slime or blood in the motions. 

N.B. It is often necessary to give an anesthetic to a small baby to make 

certain whether the swelling of an intussusception is present or not. 
Any child that has passed blood and slime in its motions and appears 
to be in pain must have its abdomen most carefully examined, under 
an anesthetic if necessary. 

(E) Gall-stone obstruction is rare. It occurs in middle-aged women, with a 
previous history of attacks of biliary colic and cholecystitis. The obstruction 
is in the small bowel and is very acute, while the impacted gall-stone may be 
felt as a hard, rounded, movable, tender swelling. This condition is fre- 
quently mistaken for another attack of biliary colic because of the previous 
history. 

(F) Mesenteric thrombosis or embolism is rare. It gives rise to severe 
collapse and the usual signs of very acute obstruction, with the exception that 
often bloody motions are passed. It should not be diagnosed unless murmurs 
and signs of cardiac vegetations (to cause the embolus), or of arterial disease 
or of cirrhosis, are present. The affected coil of bowel becomes hard and 
swollen, and sometimes may be felt as a rounded, tender swelling. 

(G) Obstruction due to growths: this nearly always occurs in the large 
bowel and in elderly patients. It is preceded by weeks or months of gradually 
increasing constipation, accompanied by the symptoms of a growth in the 
colon (colicky pains, morning diarrhoea, mucus and blood in the feces and 
gradually increasing doses of aperients). When acute obstruction supervenes, 
pain, vomiting and general symptoms may be very little marked, while there 
is no collapse. Constipation is absolute, and after some days distension may 
become enormous, involving the flanks as much as, or even more than, the 
central parts. The tongue often remains remarkably clean and the pulse 
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slow, whilst the growth may be felt either in the abdomen or else per rectum. 
Secondary nodules may be felt in the liver, at the umbilicus, or in the abdo- 
minal wall. In this condition not infrequently sudden acute pain, with 
collapse, a rapid rise of the pulse rate, and tenderness and rigidity of the 
abdomen, may supervene. In this case a stercoral ulcer above the growth 
has perforated into the peritoneum. 


(C) PERFORATIONS 


These are characterised by extreme suddenness of onset of agonising pain 
in the region of the viscus perforated, with severe collapse and a previous 
history pointing to the condition leading to the perforation. Intense rigidity 
is present, whilst the patient lies absolutely still. 

(a) Perforated Gastric and Duodenal Ulcer. In this case there is nearly 
always a characteristic history pointing to the presence of either a gastric or 
duodenal ulcer for months or years before. On perforation, very sudden, 
intense epigastric pain, with collapse and a pulse, slow, hard and wiry at first, 
soon becoming rapid, set in. There is little or no vomiting (except possibly 
that due to the initial shock), and the abdomen is retracted, hard as a board 
all over, and exquisitely tender. Signs of free gas and free fluid in the abdo- 
men will soon appear. There is no swelling to be felt anywhere. Gradual rise 
of pulse rate occurs until, in eighteen hours or so, the condition passes into 
general peritonitis. The patient is pale, collapsed, sweating and lies abso- 
lutely still, The liver dulness may disappear. ter two or three hours a 
stage of reaction may set in and the patient temporarily appear much better. 

(1) Duodenal Perforation. The history here points to duodenal rather 
than gastric ulceration. It is commonest in men; pain and rigidity are most 
marked all down the right side, and the condition, therefore, often resembles — 
appendicitis. The right side of the abdomen becomes dull on percussion. 

(2) Gastric Perforation. Here the history points to previous gastric ulcera- 
tion. It usually occurs in young, anemic women, and pain, tenderness and 
rigidity are most marked on the left side, which also becomes dull on per- 
cussion. In either condifion the liver dulness may disappear rapidly. 

(b) Perforated Stercoral Ulcer. Though this may at times occur as a bolt 
from the blue without any previous warning, it is most unusual for it to happen 
except when chronic or subacute obstruction are present already, and the 
symptoms of these possibly may mask those of the perforation. When per- 
foration occurs the signs are similar to those of a perforated gastric ulcer but 
less dramatic. Sudden pain or increase of pain, with acute tenderness and 
rigidity, set in. Peritonitis occurs very rapidly, with its syndrome of incessant 
vomiting, intense pain and rigidity (which may be localised at the site of the 
perforation), and a rapid, running pulse. Absence of liver dulness and signs 
of fluid and gas in the peritoneum may be detected in a few hours. 

(c) Perforated Meckel’s Diverticulum. This is a rare condition occurring 
usually in children and closely resembling appendicitis. The pain usually 
starts centrally and remains so while the localised tenderness at McBurney’s 
point is absent. Retraction of the umbilicus is seldom observed. 

(4) Perforation in Diverticulitis. This may occur in stout constipated 
middle-aged patients, and not infrequently follows straining at stool. This 
also closely resembles appendicitis, except that the symptoms are left-sided 
and there is a definite mass palpable low down on the left side of the abdomen. 
Occasionally the perforation is retroperitoneal. 


PERFORATIONS 729 


(e) Perforated Tuberculous Ulcer gives rise to symptoms similar to those 
of other perforations, but the onset is less abrupt, and may be masked by the 
previous history and signs of tuberculous peritonitis, which will be present, 
The perforated coil may be so localised by adhesions that, instead of 
general peritonitis, a local abscess follows the perforation. 

(f) Perforated Typhoid Ulcer. In this condition typhoid has usually been 
present for two or three weeks, and the question is whether either heemorrhage 
or perforation has occurred. In both there is sudden collapse, often with a 
running pulse and subnormal temperature, but in perforation there will be 
increase of pain, rigidity and tenderness (see p. 660). 


(D) HASEMORRHAGES AND TORSIONS 


(2) Ruptured tubal gestation occurs in women between the ages of sixteen 
and fifty, as a sudden, severe, hypogastric pain, usually with fainting and 
vomiting. The patient rapidly becomes pale, blanched, restless and sweating, 
with a rapid, running pulse, and presents the clinical picture of severe internal 
hemorrhage. On examination the abdomen is tender and soft, slightly dis- 
tended, and may show signs of free fluid, while per vaginam one or other tube 
may be felt to be enlarged and tender. There will be a history pointing to an 
early pregnancy (one to three months, though in many cases the patient is 
quite ignorant of the presence of this), such as the missing of one or two 
periods, and breast changes, whilst there is usually a small uterine hemorrhage 
at the time of onset of the pain (often thought to be the commencement of a 
period). Previous to the actual rupture the patient often gives a history of 
irregular colicky pains in the lower abdomen for some weeks or days. The 
lack of rigidity, the restlessness of the patient and the signs of hemorrhage 
will distinguish this from a perforation. 

(b) Twisted ovarian cyst occurs in women often not known to have an 
ovarian cyst, though if its presence 1s previously known it will help the 
diagnosis. Sudden, severe hypogastric pain occurs, without collapse or signs 
of hemorrhage. On examination there is usually no rigidity, but there are 
slight rise of pulse rate and temperature, slight general distension of the 
abdomen, and a tender, tense, round cystic swelling in the pelvis, very often 
movable. If the pedicle is long the cyst may lie in the appendix region and 
closely resemble an appendix abscess, but the swelling appears at the com- 
mencement of the illness, while an appendix abscess only appears after a few 
days. Itis also more rounded, of a sharper outline, and may often be movable, 
whereas an appendix abscess is not movable. Frequently the condition is 
accompanied by more or less marked diarrhea, with mucus in the stools. 

(c) Ruptured ovarian blood cysts give rise to symptoms rather sug- 
gestive of appendicitis, especially if the right ovary is involved. There is 
usually little rigidity or sickness, but pain and tenderness are marked, and 
the pulse rate is more rapid than would be expected from the physical signs 
and temperature. A little old blood is found in the peritoneum. 


OTHER CONDITIONS, RESEMBLING ACUTE ABDOMINAL DISEASES 


(1) Constipation. This not unnaturally bears a resemblance to acute 
obstruction, as if severe it may give rise to pain, vomiting, distension and 
constitutional upset. In constipation, however, flatus is nearly always 
passed, even though-the bowels do not act, while visible peristalsis and coils 
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of bowel are not seen unless the abdominal walls are very thin. On ausculta- 
tion there is no increase in the peristaltic sounds. On examination of the 
rectum it will be found nearly always to be full of hard scybalous masses, 
while an enema generally will produce a good result. 

(2) Biliary Colic. See p. 754. 

(3) Renal Colic. This is localised to the back and loin, on one side, and 
shoots down to the groin, testicle and thigh. It is associated with vomiting, 
sweating and shivering, and the patient rolls about in agony. Frequency of 
micturition and the presence of blood (sometimes only of albumen) in the 
urine are usually found to occur, while previous attacks arecommon. Tender- 
ness in the loin should be looked for. Peristaltic sounds are normal on 
auscultation. 

(4) Pyelitis causes severe pain, usually on the right side of the abdomen, 
and may be associated with tenderness, rigidity and vomiting. It can be 
distinguished, however, by the presence of albumen and pus in the urine, by 
the tenderness in the loin, and by feeling the tender, enlarged kidney. The 
temperature is often high, and shivering and rigors are common. The 
condition is frequently associated with pregnancy. 

(5) Ureemia. This condition often gives rise to intense vomiting with a 
subnormal temperature and abdominal distension, while the patient may be 
profoundly toxic. As in high-up small bowel obstruction anuria may occur, 
the resemblance may be very marked. In uremia, however, there are a 
diminution of peristaltic sounds and no visible peristalsis, while the urine 
will contain albumen. There probably will be a urinary history pointing to 
the cause of the uremia, while other general signs and symptoms of uremia 
will be present. 

(6) Dietl’s crises occur in women with a movable kidney ; pain, rigidity, 
vomiting and collapse are present, but the pain is behind and under the ribs, 
and the firm, tender kidney can be felt as a rounded, movable tumour, which 
can be pushed up under the ribs (often with relief of the pain). Shivering 
and fever are present. Peristaltic sounds are normal on auscultation. 

(7) Early pneumonia and diaphragmatic pleurisy, especially in children, 
and when involving the lower lobe of the lung, may cause pain, tenderness, 
and rigidity in the abdomen, before any marked signs appear in the chest. 
Rigidity, however, disappears momentarily at the end of expiration, and is 
usually only on one side; the respiration rate is increased to 30 or 40, the 
temperature is usually higher than that of an acute abdomen (103° or 104° F.), 
and there are usually no vomiting, collapse, constipation, or deep tenderness. 
On auscultating the abdomen, the peristaltic sounds are normal. 

(8) Spontaneous pneumothorax, due to phthisis or emphysema, gives rise 
to sudden intense pain and collapse. Rigidity is often very marked, and as 
the pain is referred to the epigastrium, and the patient previously may 
have had indigestion due to phthisis, a perforated gastric ulcer may be imitated 
closely. An examination of the chest and the displacement of the heart 
should avoid this mistake, however. 

(9) Gastric crises of tabes cause pain and intense and persistent vomit- 
ing, but the pulse is unaffected, and there is a characteristic history of regular 
recurrence of similar attacks. The signs of tabes are present and cannot be 
missed if they are looked for. Too much reliance, however, must not be 
placed on the knee jerks, as in tabes of the upper dorsal roots they may be 
unaffected, while in this case gastric crises are particularly liable to occur. 

(10) Henoch’s purpura occurs in children and gives rise to pain, vomiting 
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and passage of blood per rectum. Submucous hemorrhages in the bowel may 
give rise to palpable sausage-like tumours and resemble intussusception, but 
the blood per rectum is bright red, and there is no slime or collapse. Purpuric 
spots are nearly always present. Occasionally these purpuric spots have been 
noticed upon children and been thought to be old flea bites ! 

(11) Thoracic Injuries. In all varieties of thoracic injuries, there may be 
abdominal pain, rigidity, tenderness, vomiting and collapse. Such injuries 
especially may be accompanied by abdominal injuries, and should any serious 
doubt exist the abdomen had better be opened at once. 

(12) Coronary thrombosis causes epigastric pain, vomiting, rapid pulse 
and collapse, and thus may superficially resemble an acute abdominal 
condition. The general appearance and condition of the patient and the 
absence of rigidity should prevent a mistake being made. 

(13) Atheroma of the abdominal aorta may cause colicky pain, dis- 
tension and sickness and resemble a mild degree of obstruction (Angina 
Abdominalts). 

(14) Abdominal influenza (so called) often resembles the acute abdomen, 
especially a mild appendicitis. Here, however, there are usually headache, 
backache, sore throat, and often a high temperature. Rigidity is generally 
absent, pain is colicky, griping and diffused, and there is no local tenderness 
over the appendix, but a diffuse tenderness all over the abdomen. If the 
abdomen is opened by mistake in this condition the whole bowel (and the 
appendix) will be found red or pink, and a little watery fluid will be present. 

(15) Typhoid at its commencement often causes pain and tenderness in 
the right iliac fossa. There'is no rigidity, and the headache, high fever and 
diffuse abdominal signs should prevent a mistake being made. Many 
appendices have nevertheless been removed by mistake at the commencement 
of typhoid. 

(16) Diabetes. Severe cases of diabetes with marked ketosis and acidosis 
have been described in which intense abdominal pain accompanied by vomiting 
has occurred. Tenderness, rigidity and high leucocytosis may be present. 
Adequate insulin treatment usually relieves the condition. These cases are, 
however, very rare. 


N.B. -In every case of suspected acute abdominal disease, always examine 
the chest, the gums, the urine, and the nervous system. 


CHAPTER XVIII 
THE LIVER, GALL-BLADDER, AND BILE-DUCTS 
DISEASES OF THE PANCREAS AND SPLEEN 


Surgical Anatomy. The liver, by far the largest of the solid viscera, weighs 
about 40 ounces, is situated beneath the dome of the diaphragm, and curves round 
the prominence of the vertebral bodies as they project forwards. The lateral and 
anterior aspects are for the most part protected by the ribs, lying external to the 
arch of the diaphragm; for a small area, however, in the midline below the 
xiphisternum, the liver lies in direct contact with the anterior abdominal wall. 
The liver is roughly pyramidal in shape, the main mass being situated to the right 
of the midline, while the apex lies to the left, and is sufficiently pliable to take the 
impress of the organs in contact with it. The upper, anterior and right surfaces and 
the upper portion of the posterior surface are in contact with the diaphragm, except 
between the costal margins anteriorly and over the vertebral bodies, where the aorta 
lies behind the Spigelian Lobe. The majority of these surfaces are covered by the 
peritoneum of the greater sac, but the Lobus Spigelii is in contact with the lesser 
sac of the peritoneum, and between the attachment of the two sacs (the reflection 
of the coronary ligaments) there is situate the roughly quadrilateral ‘‘ bare area,” 
where the upper and back part of the liver is in direct contact with the superjacent 
diaphragm. 

The postero-infertor surface, pointing downwards and backwards, is divided from 
before backwards by the longitudinal fissure into a lafger right and smaller left 
lobe, and from the left side of this fissure the transverse or portal fissure passes 
laterally between the left lobe and the Lobus Spigelii. To the lips of this portal fissure 
are attached the reflections of the lesser and greater sacs respectively, which, passing 
to the lesser curvature of the stomach, constitute the posterior and anterior layers 
of the lesser omentum. The surface is in contact mainly with the stomach to the 
left of the longitudinal fissure ; to the right of this lie the pylorus, duodenum and 
gall-bladder, and further out on the right lobe may be seen the impress of the right 
kidney and suprarenal body, and the hepatic flexure of the colon. Traversing the 
fissure between the Lobus Spigelii and the right lobe is the inferior vena cava, into 
which the hepatic veins open directly ; between the layers of the lesser omentum 
the portal vein, hepatic artery and lymphatics enter the liver, while the bile-duct 
leaves it. The prominence of the left lobe lying anterior to the transverse fissure is 
called the Tuber Omentale, and lies against the lesser omentum, through which it 
is in contact with the Tuber Omentale on the neck of the pancreas. 

For general purposes the outline of the liver can be indicated on the surface of 
the body by a line joining the apex beat of the heart to the right nipple, this line 
being concave downwards to the midline, and then convex upwards with the 
highest point at the right nipple to the mid-axillary line, whence it is continued 
down to the right costal margin. The line is then drawn along the costal margin 
to the point opposite the ninth costal cartilage where the transpyloric line cuts the 
costal margin, and thence is continued across the anterior abdominal wall to the 
seventh costal cartilage on the left side, and so on to the apex beat. 

The gall-bladder fundus is situated beneath the ninth right costal cartilage, but 
is not normally palpable. 

In a thin subject the anterior margin of the liver can be palpated, moving down 
beneath the ribs in deep inspiration, but unless the organ is enlarged this is not 
possible in moderately fat, let alone obese, patients. 

Riedel’s Lobe is the name given to a projection sometimes seen coming from the 
right lobe and hanging below the costal margin. From its position it is liable to 
be mistaken for an enlarged gall-bladder, but has a sharp lower margin. 

Blood Supply. The arterial supply is derived from the hepatic artery, one of 
the three branches of the coeliac axia artery. This vessel reaches the liver by passing 
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downwards and to the right across the vena cava, and behind the lesser sac of the 
peritoneum; it then crosses beneath this, passing above the first part of the 
duodenum, and here gives off its large gastroduodenal branch, which runs down 
behind the pylorus. The hepatic artery, much diminished in size, then turns 
upwards between the layers of the lesser omentum, lying to the left of the common 
bile-duct and anterior to the portal vein, and enters the portal fissure, where it 
divides into its terminal branches, the right and left hepatic vessels. Thus it will be 
realised that the hepatic artery forms firstly a posterior, then an inferior, and lastly 
an anterior, relation to the foramen of Winslow. The cystic artery, which supplies 
the gall-bladder, is normally a branch of the right hepatic, and accompanies the 
cystic duct to the neck, and later supplies the fundus of the gall-bladder, lying 
behind and to the left of that viscus. The vessel, however, may arise from the left 
hepatic, main hepatic or even rarely, from the gastroduodenal artery. 

The portal vein, formed by the junction behind the neck of the pancreas of the 


ane 





Fig 258. Anatomy of the gall-bladder, etc. A wedge of the liver is removed to 
show the transverse fissure. A. Hepatic artery with cystic artery higher up, 
running across the gall-bladder. B. Gastro-duodenal artery. C. Portal vein. 
D. Common bile-duct. E. Duodenum. F. Pancreas. 


superior mesenteric and splenic veins, with the latter of which the inferior mesenteric 
vein has already joined, runs up behind the hepatic artery and common bile-duct in 
the right free edge of the lesser omentum. In the portal fissure it splits ne Bil 
branches, conveying the blood from the whole of the intestinal tract into t : grea 
capillary plexus of the liver. It must be remembered that there are no its eis in 
the veins of the portal circulation, so that, should any obstruction exist in t bt 
the congestion will be reflected to the extremities of the circulation ( cf, Hemorr oids, 
Chapter XIX., p. 790), and this also will explain the hematemesis which occurs in 
hepatic cirrhosis (p. 741). 

The pid iv a Ae intestine mainly pass up with the portal sea to — 
transverse fissure, and there are numerous lymph nodes along the porta Hie an 
between the lips of the fissure; enlargement of these from any cause is hia ae to 
result in jaundice from pressure on the hepatic ducts. The majority of the lymp : ics 
do not enter the liver, but unite into one or two large trunks, are joined by t re 
from the lesser curvature of the stomach, and pass down behind the lesser ae 
the receptaculum chyli, which they enter at the right upper angle. The lymp . . 

| direct to the thoracic duct, and so up into the left innominate vein, so that, 
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particularly in lesions of the lesser curvature of the stomach, enlarged lymph nodes 
may be detected above the clavicle on the left side of the neck. Some portion of 
the lymph, however, does traverse the liver, these vessels joining the thoracic duct 
in the posterior mediastinum. 

The nerve supply of both liver and gall-bladder is derived from the last three 
dorsal, upper lumbar, and probably right phrenic nerves through the semilunar 
ganglia, whence also sympathetic fibres are derived. It is referred pain along the 
accessory branches of the phrenic, from the second dorsal, which explains the right 
scapular pain in biliary colic. 

The Gall-Bladder is an ovoid sac usually 2 or 3 inches long, attached to the 
under surface of the right lobe of the liver, beneath the sharp free edge of which 
the rounded fundus of the sac projects under the ninth right costal cartilage, 1.e., at 
the point where the transpyloric plane of Addison cuts the right costal margin. 
Except for the area—about one-quarter of its surface—where the upper part of the 
gall-bladder is in contact with the liver and cystic vessels, it is invested with peri- 
toneum. The wall contains elastic tissue and unstriped muscle, and is capable of 
contraction. Normally the organ holds about 1 ounce, but it may be much distended, 
and is supposed to act as a reservoir for bile between meals, though, as the liver 
secretes about an ounce of bile an hour, this is doubtful. Certainly the common 
duct dilates following excision of the gall-bladder, an operation attended with no 
untoward results. The long axis of the gall-bladder is backwards, upwards, and to 
the left, and the narrow “neck ’’ lies in the right end of the portal fissure, where 
it is continuous with the tortuous spiral cysttc duct. The cystic duct lies between 
the layers of the lesser omentum, at the extreme right edge, and is somewhat over 
l inch in length if straightened out, but normally, owing to its tortuous course, is 
only about inch long. The duct lies between the expanded ampulla at the 
neck of the gall-bladder and the hepatic duct, which it joins at an acute angle. The 
interior of the cystic duct is occupied by a spiral valve of mucous membrane, which 
so narrows the lumen that it is difficult to pass a probe along it, though if straightened 
the duct will easily accommodate a No. 5 rubber catheter. The gall-bladder seems to 
act as a reservoir and is undoubtedly capable of concentrating the bile to a great 
extent, while its lining epithelium secretes cholesterin, having separated this appa- 
rently from the blood. 

Cholecystography. Recently, by the administration of tetraiodophenolthalein, 
a drug for which the biliary epithelium has a selective action, it has been possible to 
obtain X-ray photographs of the gall-bladder. For details of the administration of 
the drug, and for the X-ray technique, see Vol. I., Ch. XXIII. The vast majority 
of cholecystograms give an accurate picture of gall-bladder function, and show 
clearly the presence of stones, but it must be realised that in a proportion of cases 
a normal cholecystogram will be shown where chronic cholecystitis and gall-stones 
(formed from cholesterol) are present in an advanced degree. 

The Common Bile-duct is formed by the junction of the right and left hepatic 
ducts with the cystic duct, which, as already noted, lies in contact with the hepatic 
duct, which it joins at an acute angle. The common duct is about the circumference 
of the little finger, and may be much larger. The duct passes down in the right free 
edge of the lesser omentum, having the hepatic artery on its left and the portal 
vein behind it, and can be readily explored by the finger in the foramen of Winslow. 
The bile-duct passes behind the first and second parts of the duodenum, lying to the 
inner side of the latter and overlapped by lobules of the head of the pancreas. 
It joins with the pancreatic duct (duct of Wirsung), enters the second part of the 
duodenum, and opens into the bowel through the papilla on the postero-internal 
aspect having the entrance protected by a sphincter (Oddie), which relaxes when 
acid stomach contents enter the duodenum, and permits bile, expelled from the con- 
tracting gall-bladder, to enter the bowel. Where the ducts join there is a dilatation, 
known as the ampulla of Vater, and it is here that gall-stones often lodge, giving rise 
to jaundice and pancreatic infection. The bile-duct is usually accompanied by the 
two stems of the superior pancreatico-duodenal artery, which run in front of and 
behind it, while the anastomosis with the inferior vessel, which is free, occurs around 
the ampulla of Vater. The ducts are lined with columnar-celled epithelium and have 
many tubular glands which secrete a mucinous fluid, capable in some cases of 
obstruction of filling the gall-bladder or ducts and constituting “ White Bile.” 

The Foramen of Winslow, which is a slit-like communication between the 
greater and lesser peritoneal sacs, ia reached by passing the finger along the right 
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side of the fundus and body of the gall-bladder, and so beneath its neck. The foramen 
may be obliterated by adhesions in old-standing inflammation around the neck of 
the gall-bladder. With the tip of the index finger lying in the foramen of Winslow, 
its boundaries, which are very important, can be easily defined. Above lies the Lobus 
Spigelii of the liver and the neck of the gall-bladder, at the extreme right edge of 
the transverse (portal) fissure; behind lies the inferior vena cava, across which 
runs the hepatic artery, and over which lies the peritoneum of the lesser sac. Below, 
the finger rests on the first part of the duodenum, crossed from behind forwards by 
the hepatic artery, which is here giving off its gastroduodenal branch; while in 
front lies the right free edge of the lesser omentum, containing the portal vein and 
common bile-duct, lying anteriorly and somewhat to the right, with the hepatic 
artery to its left side. 


INJURIES TO THE LIVER AND GALL-BLADDER 


Injuries to the liver have already been discussed (Chapter XIII., p. 518), 
and, as has been pointed out, usually result from penetrating wounds (Fig. 187) 
or crushes, though protection is afforded by the ribs. Owing to the vascular 
condition of the organ the chief sign and danger is hemorrhage, though other 
viscera are often damaged, and there is considerable shock. 

In penetrating wounds the hemorrhage is external, but in crushes internal 
hemorrhage (p. 517) will occur, and may escape diagnosis ; in either variety 
it is free, and often rapidly fatal. 

The condition calls for immediate laparotomy, and tears or wounds should 
be sutured or plugged. In slight cases spontaneous healing will occur, and 
in such there may be jaundice, which usually comes on a few days after the 
accident. Occasionally post-mortem examination after death from other 
causes may reveal that there has been a previous extensive laceration of the 
liver which has healed spontaneously. 

Rarely a subcapsular hemorrhage occurs following a blow in the epigastrium, 
when the edge of the liver may become palpable or increased liver dulness be 
noted, while very occasionally blood flows into the falciform ligament, which 
can be palpated through the abdominal wall. There is pain in the area. The 
condition is generally met with in children and calls for no further treatment 
than rest in bed under observation till the blood clot has been absorbed, usually 
a period of from fourteen to twenty-one days. 

Injuries to the gall-bladder and bile ducts are uncommon, apart from tearing 
of the bile capillaries in rupture of the liver, and usually result from perforating 
wounds, when the escape of bile, mingled with blood from wounds beneath the 
right costal margin, should indicate the nature of the damage. Rarely a 
distended gall-bladder may be ruptured by a blow on the abdomen, and still 
more rarely the hepatic ducts may be torn in crushing accidents of a twisting 
nature. In either case there is considerable shock, which soon passes, and 
as the bile in such cases is usually infected, peritonitis comes on rapidly and is 
acute, for the invasion by the micro-organisms is aided by the peritoneal 
digestion from the bile. In those cases where the hepatic ducts are torn 
there is usually rupture of the liver, and sometimes of the duodenum 
(Chapter XV., p. 636), the signs of which will overshadow the biliary 
damage. bok 

Occasionally some weeks after an injury a large bile-contaiming cyst may 
form in the epigastric region, following rupture of the bile-ducts, and can be 
detected on palpation as a rounded mass, which may be mistaken for a peri- 
gastric abscess (see p. 624). 

In all such cases exploratory lapsrotomy is urgently needed ; a ruptured 
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gall-bladder needs excision, and torn ducts must be sutured with fine catgut, 
or should this not be feasible the ends must be crushed and ligatured. If 
this has to be the procedure with the common bile-duct, a suture of the 
gall-bladder to the stomach or duodenum is then performed and a drain is 
left down to the area, as some leakage of bile is likely to occur. 

Bile and blood clot should be sponged out, and the peritoneal cavity closed 
around the drain, which should be removed in forty-eight hours. 

The portal vein is occasionally wounded in perforating wounds, and death 
usually occurs in a few hours from hemorrhage. Should the condition be 
diagnosed, operation should be undertaken and the vein sutured, or, if this is 
impracticable, ligatured. Recovery has ensued after ligature of the main 
porta] vein, though this is succeeded by a period of marked wasting, and the 
result in many cases is not so successful. 


DISEASES OF THE LIVER 


Acute infection of the liver is not common and is usually blood-borne 
secondarily to an acute inflammation in the intestine, most often appendicitis, 
or to acute cholecystitis. In either case the liver infection is in the nature of 
a@ pyemia, and multiple acute abscesses occur in the liver substance ; the 
infection may be primarily blood-borne (suppurative pylephlebitis), or in the 
bile-ducts (suppurative cholangitis), when the infection is probably via the 
lymphatics. In either case there is usually a rapidly fata] termination, and 
even in apparently mild cases, after removal of the primary cause, the 
prognosis must be very guarded. 

(2) Acute suppurative pylephlebitis is, as already stated, usually secondary to 
operations for acute appendicitis, but may follow diverticulitis and other 
acute infections of the intestinal tract ; it is also seen as a sequel to infection 
of the umbilicus in infants, and sometimes results from suppurating hemor- 
rhoids, especially if these are operated on in an inflamed state (Chapter XIX., 
p. 790), and also occasionally in generalised pysemia, the infection then being 
brought by the hepatic artery and not the portal vein. The infection is 
almost always mixed, Bacillus coli and staphylococci being the micro- 
organisms most commonly met with. The whole liver is enlarged and con- 
gested, and multiple abscesses, varying in size from a pea to a large potato, 
are found throughout its substance, while if the case has gone on for some 
weeks there is usually considerable thickening of the liver capsule (peri- 
hepatitis). 

Clinically the onset is usually insidious in a patient often apparently 
recovering from an acute intestinal calamity. It will be found that progress 
is arrested, and the patient loses ground and wastes, night sweats appear, and 
often some pain and tenderness in the neighbourhood of the liver. Diffuse 
griping abdominal pains are felt, and rigors then occur, sometimes at rare, and 
at others at frequent, intervals, while the liver becomes markedly tender and 
its edge palpable below the costal margin; more rarely the upper limit of 
dulness may be found to be raised. Occasionally a rigor is the first indication. 
Jaundice is uncommon, but may occur to a slight and usually varying degree 
in the later stages when many abscesses are present. 

The abdomen is usually distended, and vomiting and drowsiness present. 

The diagnosis may be by no means easy in the early stages, before the rigors 
manifest extensive abscess formation, and both subphrenie abscess and 
peritoniits may be suspected. In the former case an X-ray film shows the 
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diaphragm to be raised, and the liver edge, if palpable, is not markedly tender, 
while rigors are very uncommon. Peritonitis, if acute, is not likely to cause 
confusion, but the subacute form, not actually progressing to suppuration 
(subphrenic and other abscesses), where adhesions and matted bowel exist, 
may give rise to serious difficulty in diagnosis, though the abdomen has a 
lumpy, doughy feel that is characteristic, and the infection is seldom con- 
fined to the neighbourhood of the liver, while rigors are not at all likely to 
be met with. Chronic cholecystitis with exacerbations (p. 747) may cause 
difficulty, and also suppurative cholangitis, which is often an associated 
condition. 

The treatment is purely symptomatic; though a few successes have been 
reported as a result of ligaturing the left colic vein or the superior mesenteric 
vein just above the clot and below the transverse mesocolon, in the early 
stages, as a rule, surgery is contra-indicated in the vast majority of cases, and, 
indeed, is only advisable where in subacute infections one large abscess is 
paramount, in which case it may be drained by laparotomy. If seen in the 
early stages any primary focus should be eradicated in the hope of removing 
any further source of infection. 

(5) Suppurative cholangitis, which often occurs with the foregoing condition, 
is probably due to lymphatic infection; it is seen more commonly after 
cholecystitis, but may occur as a direct bile infection in connection with gall- 
stones, especially if these obstruct the bile-ducts (p. 758). There is great 
distension of the ducts, which are thickened and filled with a yellowish-green 
cheesy mass. 

The signs and prognosis closely resemble those seen in suppurative pyle- 
phlebitis, save that they are more rapid in onset and termination, and jaundice 
is an early and persistent sign, though seldom very marked in amount; it 
can be detected first in the blood serum and urine, and then in the con- 
junctiva before being seen in the skin. 

The diagnosis is also as for pylephlebitis, but here one has also to guard 
against more chronic jaundice from such conditions as amosbic abscess, 
cirrhosis, or carcinoma which has pre-existed the onset of some acute disease, 
being mistaken for the jaundice associated with the onset of suppurative 
cholangitis. 

Treatment, as in pylephlebitis, is usually of little avail to prevent a fatal 
termination of the condition, though drainage of the bile-ducts may cause 
amelioration of the condition. 

Chronic infections of the liver are seen more frequently, and either of the 
foregoing conditions may occur, though rarely in a chronic form. More often 
the infection, instead of being due to pyogenic organisms when the abscesses 
are multiple, is due to infection from the bowel in cases of chronic dysentery 
by the entameba hystolitica, and then a solitary abscess results, or else peri- 
hepatitis occurs to a marked extent. 

Amobic perihepatitis and abscess occur in people usually resident in the 
tropics, but are also seen inSouth-East Europe, following onamebic dysentery, 
especially if the bowel disease is chronic and untreated. The abscess is nearly 
always solitary, and most often in the posterosuperior region of the right 
lobe ; hence the liver tends to enlarge upwards, and in neglected cases the 
abscess first causes pressure on the base of the right lung, and later involves 
the diaphragm and bursts into the bronchi of the adherent right lower lobe, 


the pus being expectorated. 


The abscess may reach an enormous size, containing many pints of pus, 
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which is of a characteristic thick consistence, and brownish-red in colour, 
much resembling anchovy sauce in appearance. 

The abscess wall is ragged, and consists of disintegrated liver tissue and 
leucocytes, but contains surprisingly little fibrous tissue even in chronic cases. 
It is in the granulation tissue of this wall that the amcebsx can be found, 
usually in large numbers, though they seldom can be demonstrated in the pus, 
which is generally sterile. 

Clinically the onset is usually insidious, and the signs of abdominal disease 
frequently very slight. The patient.often complains of steady and progressive 
loss of weight, and may be markedly wasted, but in early cases this is not so. 
There is often persistent pain deep to the right scapula of a dull aching 
character, and the complexion takes on a characteristic earthy hue. There 
is usually a daily rise of temperature to about 99°-100° F., and frequently 
sweats occur. Diarrhcea may be present, but is not usually pronounced, 
though a careful investigation will elicit usually a history of attacks of 
diarrhoea, when the stools are of the typical offensive grey purulent type met 
with in amoebic dysentery. Such attacks often can be brought on by a mea! 
of raisins or grapes, and the amceba hystolitica isolated from the stools. 
This clinches the diagnosis. “‘ Phrenic pain” may be felt at the tip of the 
shoulder, and this is especially common when the abscess is threatening to 
break through the diaphragm into the thorax. 

A blood count will show marked eosinophilia and leucocytosis. The liver 
is seldom palpable, unless much perihepatitis is also present, but there is often 
tenderness under the costal margin, and also in the right subcostal angle 
behind. ‘The liver dulness can be found to be raised if an abscess of any size 
be present, and there are often dulness, impaired air entry and crepitations 
over the lower lobe of the right lung. 

If untreated, the condition of the patient steadily deteriorates, as the 
abscess increases in size. The abscess may burst into the peritoneal cavity, 
when death results in a few days from peritonitis, but, as already stated, it 
usually points upwards through the diaphragm and, bursting into the already 
adherent right lung, causes free expectoration of “anchovy sauce” pus. 
This may be followed by spontaneous cure, but more often secondary infection 
ensues, with pyopneumothorax and consequent death. Should the lung not 
be adherent, a right empyema will follow rupture of the abscess through the 
diaphragm, or more rarely pyopericardium. 

Diagnosis is by no means easy, unless the entamosba hystolitica can be 
isolated from the stools, or the patient is known to have had amebic dysentery. 

Many of these cases are diagnosed as pulmonary tuberculosis, but the 
absence of signs at the apices, the leucocytosis and eosinophilia, and the 
earthy, sallow complexion should prevent mistakes arising in a patient who 
has returned from abroad. 

From ame@bic perthepatitis there is no need to attempt diagnosis, as both 
conditions are usually coexistent and their treatment is the same. The 
aspirating needle has been advocated, but should never be used, as infection 
of the pleura and abdomen may follow leakage along the track of the needle, 
and the thick pus is often not withdrawable when present. 

Hydatid cyst (especially if suppurating) and subphrenic abscess also may give 
rise to errors in diagnosis. 

Treatment consists in the administration of emetine, either by subcutaneous 
injections of emetine hydrochloride, gr. i., daily, or by the oral administration 
of ampoules of bismuth emetine iodide, which is equally efficacious, but tends 
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to produce nausea and vomiting. Thorough dosage with this drug will cure 
hepatitis, and abscesses of great size will absorb and disappear. 

Resource to surgery, therefore, is seldom necessary, but very large abscesses 
will be cured more rapidly if incised and sutured after evacuation of pus, and 
washing out of the cavity with emetine solution and quinine. Should the 
abscess be opened under a misapprehension as to its nature, the pus may be 
evacuated, the cavity washed out, and the liver sutured. Drainage must be 
employed down to the liver for a few days, and energetic treatment with 
emetine undertaken. Probably the best route of approach is from the side, 
with removal of the ninth or tenth ribs in the axillary line, provided it is 
certain that the pleural cavity is already obliterated, when the diaphragm ia 
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Fig. 259. Gumma of liver (edge of caseous area). Xx 45. 


incised and the abscess opened ; in all other cases a transperitoneal operation 
should be advocated. 

Tuberculous infection of the liver occurs as :— 

(1) A perthepatitis in tuberculous peritonitis, when the peritoneum is much 
thickened, and studded with greyish translucent tubercles, which may break 
down and give rise to caseous foci on the surface of the liver. 

(2) Milvary tubercles may be disseminated throughout the liver in miliary 
tuberculosis. 

(3) Tuberculous abscess may occur in the liver, usually in the region of the 
portal fissure, secondary to bowel infection, or several abscesses may occur 
on the surface in tuberculous perihepatitis. 

None of these conditions calls for any special description, for they are usually 
masked by other foci of the disease. Should a localised abscess be discovered 
during a laparotomy for tuberculous peritonitis, the pus should be evacuated, 
the cavity swabbed out with strong carbolic or hydrogen peroxide and 
obliterated with catgut sutures. Care, of course, must be taken to pack off 
the peritoneal cavity with gauze swubs before opening the abscess. 

Syphilis of the Liver. In the tertiary stages of syphilis, both congenital 


474 


740 THE LIVER, GALLI-BLADDER AND BILE-DUCTS 


and acquired, gummatous manifestations are frequently met with in the 
liver, and, as in all such lesions, may be either localised or generalised. 

Localised gummata may be single or multiple, more often the latter, and 
are usually met with in adults who have acquired syphilis. The granulomatous 
lesions may occur anywhere in the liver, and if near the surface form rounded 
projections, the peritoneum over which is thickened and fibrosed. Later 
these areas soften, and usually absorb, calcification often occurring among 
the fibrous scar tissue which is always present and causes dimpling and 
retraction of the liver surface. 

Clinically jaundice is uncommon, but the liver often can be felt, as the 
result of perihepatitis and some enlargement, and in these subjects the surface 
can be felt to be studded with rounded and markedly tender nodules. Ascites 
is uncommon and never great in amount. Pain and tenderness are marked. 
The Wassermann reaction is always strongly positive. 

The diagnosis has to be made from secondary malignant nodules of 
carcinoma, where jaundice and ascites are usual, umbilication often can be 
felt and no tenderness is present, and 
cirrhosis of the liver, where ascites 1s 
present and the liver seldom palpable, 
or, if 80, it feels smooth. 

Rarely a hemorrhage may occur into 
a breaking-down gumma, when an 
acute abdominal crisis is closely simu- 
lated, the condition being probably 
diagnosed as acute pancreatitis or 
cholecystitis, and the true state of 
affairs not realised till operation. A 
similar condition is occasionally seen in 
gummatous lesions around the head of 
the pancreas. 

Diffuse gummatous infiltration is seen 
in both the congenital and less often 
in the acquired disease and may affect 
mainly :— 

(1) The peritoneum over the liver, 
when this becomes enormously 
thickened and fibrosed—perihepatitrs. 

(2) The liver tissue, when there is an 
attempt at compensatory hypertrophy 
with consequent enlargement of the 
liver, and impairment of function as this 
fails. This is the type met with in con- 
genital syphilitics, who often succumb 
to the disease in utero, when the whole 
liver is packed with spirochstes— 
hepatitis. 

(3) The cellular tissue, when cirrhosis 

Fic. 260. Actinomyocosis of the liver. (of syphilitic origin) will result, while 

the disease is pericellular ; this is really 
a late stage of (2), the liver is enlarged, but later becomes shrunken and 
fibrotic as lobular and lobar changes supervene. 

The diagnosis and treatment of these conditions come within the province 
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of the physician, and will not be discussed here, save to mention that a 
generalised hepatic enlargement, especially if associated with slight jaundice 
and cirrhosis, always should point to the necessity for a Wassermann 
reaction, more especially if the condition occurs in a child or young adult. 

Actinomycosis. This occurs not infrequently in the liver, either secondary 
to disease in the intestinal tract, when the lesions are often multiple, or to 
pulmonary actinomycosis, when the infection spreads through the diaphragm 
and commences as a massive infiltration in the upper and back part of the 
liver, in the “ bare area.”’ 

Tn either case the lesions consist of multilocular abscesses, containing pus 





Fic. 261. Culcified hydatid cyst in the Bia, 262) Hemangioma 
liver. of liver. 


full of the characteristic yellowish granules, and much resembling a sponge 
in appearance (see Vol. I., Ch. VI.). 

Clinically usually the liver may be enlarged and palpable, and other foci 
of the disease may be detected. 

Treatment consists in general treatment with iodides or vaccines, as 
suggested in Vol. I., Ch. VI. Local treatment is seldom practicable, and 
the disease is always fatal in a few months. 

Cirrhosis of the Liver. This is a condition due to a variety of causes in 
which there is an enormous increase in the fibrous tissue with consequent 
strangulation of liver cells and constriction of vessels. The disease is of no 
interest to the surgeon per se, and is dealt with in detail in medical text-books. 

The ascites consequent on the cirrhosis may call for surgical interference 
for its relief, either by tapping or some operation of the Talma-Morrison 
type (Chapter XIII., p. 556). Various operative procedures for ascites are 
also described on p. 556. 

The relationship of hepatic cirrhosis to piles will be dealt with in Chapter 


XIX. 
Hydatid cyst occurs not infrequently in the liver, as might be expected 
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when it is remembered that the Tenia echinococcus ove are ingested from the 
alimentary canal. It is, of course, more common in natives of those 
countries, such as Iceland or Australia, where hydatid disease is frequent 
(Vol. I., Ch. VI.). The cyst is usually solitary, and most often met with 
in the right lobe of the liver, though it may occur in any part of the organ, 
even projecting as a rounded pedunculated mass from the lower surface. 
There is a thickened ectocyst, which may calcify not infrequently in chronic 
cases (Fig. 261), and a thin-walled endocyst from the inner wall of which 
scolices and daughter cysts bud off and lie free among the clear fluid; 
sometimes infection of the cyst contents sets in, and, if the inflammation 
subsides, absorption of the fluid occurs and a pultaceous putty-like mass is 
left occupying the cavity of the ectocyst. 

Rarely more than one cyst may exist, in which case great hepatic enlarge- 
ment is present, and occasionally exogenous multiplication will give rise to 
hundreds of cysts, varying in size from a marble to a golf ball, which occupy 
the entire liver. In the majority of cases the cyst will lie latent for years, 
though sometimes it may increase in size and burst into the peritoneal cavity 
or lung. Should infection occur, all the signs of an hepatic abscess will 
manifest themselves. 

Clinically there may be a history of previous trouble from known hydatid 
infection, or of acknowledged risk of such infection. There is gradual 
enlargement of the liver, pain in the right scapular region, and some bilious- 
ness and anemia. Attacks of urticaria may occur, and synchronise with 
leakage of fluid from the cyst, while any severe violence which may or does 
rupture a hydatid cyst will cause severe urticaria, especially over the 
abdomen. Kosinophilia up to 5 per cent. or over will be present. The Casoni 
intradermal reaction is positive in the great majority of cases. 

If the cyst is in the right lobe the signs will be as described in liver 
abscess (p. 737), and considerable pressure signs will be detected in the right 
lower lobe of the lung ; indeed only the extreme eosinophilia and the history 
are likely to establish a diagnosis, unless urticaria has been or is present. 

Should the cyst be near the lower margin it may be detected as a rounded 
prominence, and, if large and sufficiently superficial, “‘ hydatid fremitus ”’ 
sometimes may be elicited in this; X-ray films may be useful in old- 
standing cases, especially if calcification has occurred in the cyst wall. 

If infection occurs there is a hectic temperature and all the signs of a 
hepatic abscess (p. 737). 

As in amobic abscess, aspiration is to be avoided as dangerous, and cases 
are on record where it has been attended by death consequent on the cyst 
contents bursting into and flooding the bronchi; there is always the ever- 
present danger of leakage of brood capsules into the peritoneum and pleura, 
with consequent infection. 

Dragnosts from the other hepatic enlargements depends on the urticaria, 
hydatid fremitus, and eosinophilia, only the last of which is constant. The 
contents of the cyst are characteristic when obtained, consisting of a clear 
fluid of low specific gravity and containing albumen, in which the scolices can 
be demonstrated microscopically. The complement-fixation test is usually 
of value. 

Should suppuration have occurred the condition is indistinguishable from 
an hepatic abscess. 

Treatment. This consists either in laparotomy if the cyst is on the lower or 
anterior liver surface, or approach across the pleural cavity, which, if not 
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obliterated, must be shut off with stitches, when the cyst is deep in the right 
lobe of the liver. In some cases the cyst may be approached by removing 
one of the lower ribs, keeping below the pleural cul-de-sac, and then incising 
the diaphragm. The firm, whitish cyst wall is exposed, packed off with black 
or red towels and a few centimetres of fluid withdrawn after puncture with a 
syringe. Several centimetres of 2 per cent. formalin solution are now in- 
jected to kill the daughter cysts and scolices. It is best to open the ectocyst 
and strip out the endocyst when the daughter cysts and fluid have escaped, 
care being taken to pack off the peritoneal or pleural cavity first. The 
cyst cavity may be obliterated in some cases by stripping out the ectocyst, 
but usually only if this is calcified, and approximating the tissues by a 
series of catgut stitches; more often this must be attempted without the 
stripping, as hemorrhage is severe. The abdomen can then be closed 
without drainage. 

In other cases the edges of the walls of the cavity are sutured to the peri- 
toneum and the cyst marsupialised. 

In a few cases, where the cyst projects or is even pedunculated, it may be 
removed entire, while resection of a portion of the liver may be performed 
for it. 

If suppuration has occurred the abscess needs opening and draining, the 
infection usually destroys the hydatid, and obliteration of the cavity by 
granulations is the rule. 

Where multiple cysts exist attempts at removal are useless, unless only two 
or three cysts be present. 


NEOPLASMS AND CYSTS OF THE LIVER 


(A) Primary neoplasms of the liver are very uncommon, but may arise in 
connection with the hepatic cells, when they are of the epithelial type, or in 
relation to the capsule and blood vessels, when connective tissue tumours 
result. ; 

(1) Cellular neoplasms may be of a simple nature. There may be an adenoma, 
perhaps the most frequent benign tumour, which presents as a solid reddish 





Fic. 263. Secondary carcinomatous deposits in the liver. 


encapsuled mass, occurring anywhere in the liver substance, and even 
projecting beneath the capsule. Such masses may be solitary, when they 
often attain the size of a golf ball, or multiple, when they are usually smaller. 
When solitary they may sometimes be enucleated if in a superficial situation. 

Carcinoma is very rare as a primary growth, but is occasionally met with, 
usually as a central growth or a diffuse infiltration of a spheroidal-celled type, 
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and very soft. The disease is not likely to be recognised even at operation, 
and usually only in the post-mortem room. It is seen in comparatively 
young patients. 

Clinically the chief sign is a rapid and usually painless enlargement of the 
liver, with marked loss of weight, asthenia, and perhaps slight jaundice. No 
diagnosis is likely till the condition is beyond surgical aid, though occasionally, 
as when the disease starts in Riedel’s lobe, the carcinoma may be diagnosed 
early and excised together with the affected lobe. Recurrence, however, 
is frequent. 

Hypernephroma occasionally occurs in the posterior part of the right lobe. 

(2) Simple connective tissue neoplasms are also rare. Angioma of a caver- 
nous type is that most commonly met with, and is often diffused throughout 
a large area of the organ. The tumour is seldom encapsuled and surgical 
treatment is not called for. #:broma is extremely rare, and usually arises in 
connection with the capsule. 

Sarcoma, usually round or spindle-celled, is most uncommon and differs 
only from carcinoma, for which it is likely to be mistaken clinically, in its 
microscopic appearance, and more rapid growth. 

In any operation on the liver the diathermy knife will be found most useful, 
as the tissue is soft and so cuts easily, while hemorrhage is at once stopped. 
Nevertheless no operations should be undertaken for the removal of tumours 
found on laparotomy except by experienced surgeons, and then only if the 
neoplasm is accessible easily to the surface of the liver. Special needles with 
blunt points and edges should be used for suturing the liver. 

(B) Secondary neoplasms are common, and multiple rounded masses of 
carcinoma, secondary to growths elsewhere in the body, are very often met 
with, especially secondary to intestinal, uterine, and breast neoplasms. 
There is marked jaundice, ascites, and hepatic enlargement, while the umbili- 
cated carcinomatous nodules when near the surface may be palpable in thin 
patients. The type of carcinoma, of course, will vary with that of the primary 
growth, and no surgery is advisable. 

Sarcoma also occurs as secondary deposits, especially in melanotic growths, 
where the liver becomes the seat of coal-black metastases. 

Cysts are uncommon apart from polycystic disease, which occurs in 
patients suffering from congenital cystic kidneys (usually children who die 
young). Solitary serous cysts (lymphatic) are rarely met with, which usually 
project from the lower margin of the liver and may be mistaken for hydatid 
or omental cysts, as they reach a large size in many cases. Other rare forms 
of cysts found in the liver are due to breaking down gummata, or teratomata ; 
single congenital cysts occasionally occur, and cyst-adenomata have been 
described. Big bile-containing cysts due to distension of one of the bile 
ducts in the liver are also seen. 

Displacement of the liver in a downward direction occurs in Glenard’s 
disease, as part of the visceroptosis (Chapter XVI., p. 655); as the liver 
rotates as well as drops, the lower edge is not easily palpable. Treatment is 
by means of a suitable belt and tonics ; surgery is never to be contemplated. 


INFLAMMATION OF THE BILIARY PASSAGES 


ACUTE AND CHRONIC CHOLECYSTITIS, CHOLELITHIASIS 


Although the liver itself has no connection developmentally or anatomically 
with the alimentary canal, such is not the case with the bile-duct and its 
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radicles. These are, therefore, very liable to infection from the intestine, as 
the pressure of the bile is small and the flow intermittent ; moreover, as the 
biliary and pancreatic ducts have a common entrance into the bowel, blockage 
of this opening or infection of it is very liable to affect both systems. Biliary 
and pancreatic infections, it thus will be realised, frequently coexist, though 
one will predominate often so as to mask the presence of the other. 

The setiological bacteria are those usually met with in the intestine, and 
staphylococci, streptococci, and B. coli predominate largely, as in all such 
infections. B. typhosusis relatively frequent, and may lie dormant in the 
gall-bladder for years after an attack of enteric, or be found there in patients 
who are unaware that they have suffered from the disease. B. welchii is also 
not uncommon in acute gall-bladder inflammations. It has been found in the 
centre of gall-stones. The infection in the majority of cases seems to be a 
direct one via the ampulla of Vater from the duodenum, but in some cases it 
is apparently lymph-borne, the gall-bladder being affected while the common 
and hepatic ducts escape infection and the duodenum is apparently healthy. 
Blood stream infections also occur. 

The infection may set up inflammation in the ducts (cholangitis), or more 
often in the gall-bladder (cholecystitis), as this is a cul-de-sac and only 
occasionally empties, and so is obviously more prone to disease. In both 
conditions the reaction may be acute or chronic in onset, and there may be 
merely a catarrhal inflammation, or the process may proceed to suppuration 
in the gall-bladder or ducts, and even gangrene of these may occur. 

A common result of such infection, especially if chronic, is the deposit of 
bile salts, pigments, and cholesterin around a nucleus of mucus and bacteria, 
so that ‘stones’? are formed in the gall-bladder and bile-ducts (chole- 
lithiasis, p. 752). 

These infections may occur at any age, but in children, where bile secretion 
is active, and the digestive tract comparatively healthy, they seldom pass 
beyond the catarrhal stage, and are also distinctly uncommon. Far otherwise 
is the case in adult life, especially where a sedentary life and persistent over- 
indulgence in rich foods have led to a sluggish liver, chronic indigestion, and 
an obese figure. Such infections become more severe and are frequently seen 
in city dwellers, more especially occurring in adipose women of about forty to 
fifty years of age, and especially in multipare. 

Acute and chronic infections of the gall-bladder and bile-ducts both occur. 
Although these conditions frequently coexist in both ducts and gall-bladder, 
especially in the catarrhal or early stage of inflammation, they do not neces- 
sarily do so, as the lumen of the cystic duct is narrow, and the mucosa abun- 
dant, so that if inflamed and oedematous it easily may obliterate the lumen. 
The gall-bladder, moreover, often may be shut off from the rest of the biliary 
passages, either intermittently or permanently, by a gall-stone becoming 
impacted in the commencement of the cystic duct. In these two contin- 
gencies infection may be limited to the gall-bladder, and as this often occurs 
in actual practice cholecystitis and cholangitis will be discussed separately. . 

(1) Catarrhal cholangitis invariably results from duodenal infection, and is 
prone to occur in epidemics, often associated with attacks of gastroenteritis 
(summer diarrhea). The disease is most often seen in children, but may occur 
in adults. 

The onset is often sudden after, or coinciding with, an attack of gastro- 
enteritis, but may be gradual, following a period of malaise, anorexia, and a 
feeling of vague discomfort and fulness in the epigastrium, combined with a 
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distaste for food and pain in the right scapular region. The resulting “ catar- 
rhal jaundice,’’ due to escape of the bile into the blood stream, as a result of 
its being dammed back by the oedema in the bile capillaries, varies much in 
intensity. There are flatulence, constipation, and pale or clay-coloured stools 
due to absence of bile in the intestinal tract, while the presence of bile in the 
urine and skin irritation will depend entirely on the depth of the jaundice. 
The liver is usually just palpable and slightly tender. As in all biliary 
infections, there is a tendency to a chilly feeling in the back, shivering, and a 
daily rise of temperature (Charcot’s intermittent fever). 

The condition is fully dealt with in medical text-books, and beyond 
reminding the reader that rest in bed, a very light diet, and calomel and saline 
purges should be resorted to, and that as urotropine given by mouth liberates 
formalin in the bile, it may be administered with advantage as a biliary 
antiseptic, no further details of “‘ catarrhal jaundice ”’ will be discussed. 
Surgery has no place in the treatment of this condition. 

(2) Suppurative cholangitis almost always supervenes on infection from the 
duodenum following obstruction in the common bile-duct, from impaction of 
a gall-stone, or carcinoma. It therefore occurs in the vast majority of cases 
in patients already deeply jaundiced. In a few cases it may occur as a pyemic 
infection of the liver from disease elsewhere, when there is comparatively 
little jaundice, as the infection is in the bile capillaries. This condition, which 
is nearly always fatal, has been discussed on p. 737. 

When supervening on obstruction in the common duct, there is often an 
onset of rigors, and a marked rise of temperature, which may reach 103° F., 
and is of an intermittent type. The patient is gravely ill, and such signs 
supervening on an obstructive jaundice should lead to immediate laparotomy 
with a view to removal of the obstruction if possible, and drainage of the 
common duct, which together with the hepatic radicles will be found dis- 
tended with pus and much inflamed. 

If left untreated death usually occurs, but sometimes the gall-stone will 
ulcerate through the duct wall, when, as adhesions from omentum have 
usually already formed around, a localised abscess generally results. Acute 
pancreatitis (p. 764) and pylephlebitis are common and often rapidly fatal 
complications. 

(3) Chronic cholangitis is the result of infection from the bowel, and mav 
follow on a definite attack of “‘ catarrhal jaundice,” but more often is of 
insidious onset. The condition is met with most often in adults who lead a 
sedentary life, and usually complain of chronic biliousness, or feeling “‘ livery ”’ 
and bad tempered. Gall-stones are usually associated with this chronic 
inflammation in the ducts, and not only the common but the hepatic and even 
the smaller ducts may be found packed with calculi, which are often deeply 
pigmented and faceted. Biliary colic, the result of irritation and spasm of 
the muscular wall, due to the attempted passage of the stones, is frequent and 
often severe, while jaundice is an almost constant symptom. The jaundice 
may be very deep, but usually varies in intensity from time to time. Sup- 
puration in the ducts, the result of infection from the duodenum, is a common 
complication. 

Similar conditions usually coexist in the gall-bladder, but owing to oblitera- 
tion of the cystic duct, this is usually shut off from the rest of the biliary 
tract, though it often contains stones and may be either distended or shrunken 
around these. 

It thus follows that in all cases where the gall-bladder is found chronically 
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inflamed the bile-ducts must be explored carefully for signs of infection or 
calculi. Most surgeons rely on an external digital examination, but some 
prefer to open, explore and drain the common duct as a routine, even when 
it appears healthy. In all cases where disease or stones exist, this should be 
carried out, stones being removed with a scoop, and the duct drained by a 
rubber catheter sewn in with catgut and removed in about ten days when 
the stitch gives way and the bile is clear and draining freely. 

(4) Acute catarrhal cholecystitis is usually present as a complication of 
“ catarrhal jaundice,” and is the precursor of chronic cholecystitis, as well as 
of the acute suppurative and gangrenous conditions met with in the gall- 
bladder. The gall-bladder will look injected, and, if opened, the mucous 
membrane will be found to be reddened, cdematous and thickened, 
while there may be considerable cedema in the submucous coat; occasionally 
small superficial ulcers may be present. As a result of these changes in 
the mucous and submucous coats the narrow cystic duct is often oblite- 
rated, and the gall-bladder becomes distended by the mucus secreted from 
its lining. 

When the inflammation subsides the duct may become patent, the gall- 
bladder empty, and the conditions return to normal, but very often, owing 
to adhesions between ulcerated surfaces and fibrosis in the submucous tissue, 
the cystic duct becomes permanently obliterated, or so narrowed as to 
preclude efficient emptying of the gall-bladder, in which case chronic catarrhal 
cholecystitis supervenes. 

(5) Chronic catarrhal cholecystitis results from infection from the biliary 
passages, with consequent cedema and obstruction to the inflow and outflow 
of bile, and partial or complete blockage of the cystic duct. This hinders or 
prevents the escape of the mucus secreted by the epithelial lining of the 
gall-bladder, which, if the obstruction be complete, becomes distended with 
clear semi-fluid mucus (white bile), a “hydrops of the gall-bladder.” Sub- 
sequently a series of changes occurs both in the gall-bladder wall and the 
contents. 

Thus the fluid part of the mucus tends to absorb or may escape through 
a partly-patent duct; bile may regurgitate into the gall-bladder, and, 
together with the débris and inspissated salts already in the gall-bladder, 
cholesterin secreted from the inflamed mucosa, and any bacteria present, 
form the nucleus of one or several gall-stones. Thus cholelithiasis is often 
associated with and aggravates chronic cholecystitis (p. 752). 

The gall-bladder mucosa gradually becomes hypertrophied and thickened, 
and later tends to desquamate ; if a gall-stone is in contact with it, it will 
ulcerate, becoming replaced by fibrous tissue. Thus, especially if many stones 
are present, the gall-bladder lining may be destroyed entirely and be replaced by 
fibrous tissue, so that as this scarring spreads into the submucous and muscular 
coats these will become thickened, often to a great extent, and contract down 
tightly around any contents. Thus a thick-walled, shrunken gall-bladder 
will result in such cases, and is usually associated with many faceted gall- 
stones, around which it is tightly contracted. Where, however, only one small 
stone exists, and especially if it is impacted in the cystic duct, the gall- 
bladder epithelium remains intact and secretes mucus into the lumen, which 
becomes enormously distended, so that the gall-bladder may contain several 
ounces of mucus and project below the costal margin, forming a rounded, 
palpable tumour. At the same time the muscle will attempt to contract to 
expel the contents, and the wall will thicken to withstand this pressure, so 
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that some hypertrophy of the wall will result. This hypertrophic distended 
gall-bladder is usually associated with the presence of only a very few small 
gall-stones. At the same time organisms exist in the gall-bladder contents, 
or may reach them either through the wall of the bladder via the lymphatics, 
or by the cystic vessels, in which case secondary infection will be super- 
added. 

A peculiar type of chronic cholecystitis is sometimes seen where no stones 
are present, and the lining of the gall-bladder looks like a strawberry (the 
“ strawberry gall-bladder’”’). It is of a bright red colour and is dotted with 
little pip-like yellow spots which are in the mucous membrane and consist of a 
lipoid body which is probably an ester of cholesterol. The wall of the gall- 
bladder is slightly thickened. 

In any case, therefore, further 
attacks of inflammation may be 
expected in the closed sac, as a 
result of which further deposits 
will occur, more gall-stones may 
be formed, and the contents may 
become purulent (suppurative 
cholecystitis, empyema of  gall- 
bladder). Moreover, the wall will 
become infected, when adjacent 
abdominal viscera, such as the 
stomach, colon, omentum or falci- 
form ligament, will adhere around 
it and often remain attached ; if 
the inflammation subsides the wall 
is further thickened and adhesions 
persist. Perforation or gangrene 
may occur (gangrenous chole- 
cystites). 

It 18 important from the point 
of view of operation to realise 
that the ampulla at the neck of 
the gall-bladder, which normally 
Fia. 264, Strawberry gall-bladder, showing lies along the right hepatic and 

large solitary calculus impacted in the common bile-ducts, generally be- 

dilated cystic duct. : 
comes adherent along the latter. 
Care must be exercised therefore in removal of the gall-bladder, lest the 
common duct be cut or torn. 

Clinwally, chronic cholecystitis gives rise to a fairly definite series of signs, 
which have only recently been recognised as due to this condition. Chronic 
indigestion of the ‘‘ fiatulent dyspepsia ” type occurring in obese middle-aged 
people, usually females, should be regarded as indicating the presence cf 
chronic cholecystitis. The condition is often present for years without 
giving great discomfort, but exacerbations, corresponding doubtless to rein- 
fections, are common, and sooner or later one of these will give rise to 
acute suppurative or gangrenous cholecystitis. 

The onset is usually vague, but there may be a history of an attack of 
catarrhal jaundice, often years before, from which the digestive troubles date. 
There is flatulence, and a sense of overfulness and discomfort, seldom 
amounting to pain, most marked after meals, and in the right hypochon- 
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drium. The tongue is furred and the appetite poor, the patient seldom 

enjoys her food.” Belching and constipation are common. Persistent 
occipital headache is complained of at times. Examination may reveal 
rigidity and tenderness in the right hypochondrium, especially on pressure 
up under the costal margin. If distended, the gall-bladder may be felt as a 
rounded or elongated swelling, moving down from under the right costal 
margin on inspiration ; In a few cases it may reach well below the umbilicus. 
If inflamed, it is tender to the touch. The swelling is dull on percussion, 
and has no resonance between it and the costal margin, is rounded in out- 
line, and moves with respiration. X-ray examination rarely shows a shadow 
from a calculus, if such be present, but combined with administration of 
tetrabromphenolphthalein (Vol. I., Ch. XXIII.) it is often of value; for if 
the cystic duct is blocked no gall-bladder shadow is seen. Should the duct 
be patent, but much contracted, a faint shadow will be present, often incom- 
plete and reticulate from the presence of one or more gall-stones, which 
themselves cast no shadows in most cases. 

Diagnosis is by no means easy ; both appendix dyspepsia, and gastric and 
duodenal ulcers are simulated in some respects, though the rigidity and 
tenderness are confined to the right rectus in cholecystitis. If the case is seen 
for the first time, and an unsatisfactory history is obtained, carcinoma of the 
stomach may be simulated closely and even diagnosed, unless the long 
history be elicited. Hepatic cirrhosis and chronic alcoholic gastritis give 
very similar signs, and can be dismissed only on a careful examination and 
history, in which the presence of ascites and morning sickness point strongly 
to alcoholism. 

Usually if left, sooner or later an acute cholecystitis supervenes, and there 
is often a history of previous subacute attacks associated with increase of 
signs, acute tenderness in the upper abdomen, and perhaps vomiting and 
constipation for some days. 

Occasionally a gall-stone ulcerates (1) into the bowel, when gall-stone 
obstruction (Chapter XVI., p. 690) may result ; or (2) into surrounding ad- 
hesions, which shut off the peritoneal cavity, when a localised abscess forms 
around the gall-bladder, one type of subphrenic abscess(Chapter XITI., p. 543). 

It cannot be impressed on the reader too strongly that biliary colic does not 
occur in chronic cholecystitis, as any gall-stones present are shut into s 
fibrotic gall-bladder. 

Treatment. A full course of hexamine, combined with alkalies to stop 
dysuria, if necessary, should be given for at least three weeks and often 
effects a cure provided no stones are present. Felamine pills are a useful form 
in which to administer the drug, and are a combination of hexamine with 
choleic acid; they should be given, wherever possible, for ten days before 
any operation on the gall-bladder or bile-ducts. If hexamine fails or stones 
are present, the treatment consists in laparotomy, when the gall-bladder 
should be examined ; if it is shut off from the biliary passages or thickened 
in the walls, it must be removed (cholecystectomy). In those few cases where 
it appears more or less normal, some surgeons urge that drainage should be 
employed (cholecystostomy), the drain being left in situ for about ten days, or 
until the bile escapes freely and looks clear and healthy ; but cholecystectomy 
gives more satisfactory results in such cases. 

Inasmuch as in the vast majority of cases the gall-bladder is completely, 
or nearly, shut off by obliteration of the cystic duct, no medicinal treatment 
is likely to be of value, though cholelith pills are sometimes beneficial. 
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After operation the diet should be regulated so as to exclude excessive fats 
and such foods as eggs and chocolate, which are rich in cholesterin. Hexa- 
mine may be given with advantage, as the formalin liberated serves to 
disinfect the bile, and its administration is imperative in post-typhoid cases. 

(6) Acute suppurative cholecystitis nearly always occurs as an exacerbation 
of a long-standing chronic cholecystitis where the gall-bladder is occluded 
from the bile-ducts, and follows secondary infection from the bowel via the 
lymphatics. Gall-stones are often present in the gall-bladder, and the blockage 
of a previously patent cystic duct by one of these, usually a large rounded 
solitary calculus, often may determine the onset of an attack of acute in- 
flammation, the causative organisms then being those dammed up in the 
infected gall-bladder. It is common in these cases to find only one rounded 
solitary calculus, and that impacted in the cystic duct. 

In the vast majority of cases the gall-bladder is already distended with 
mucus, and the wall thickened by chronic inflammation (p. 747), but the 
superadded pyogenic infection renders the contents purulent (though thick pus 
is uncommon), and causes cedema in the walls, with the formation of new 
protective adhesions without. 

Clinically the onset may be sudden, with pain starting at the umbilicus, 
and gradually settling in the right hypochondrium, which is acutely tender 
and rigid, and does not move on respiration. 

In most cases there is a long previous history of chronic cholecystitis and 
the onset is not so acute, the signs gradually increasing in severity for some 
days as the infection spreads. There is often pain in the back, chiefly in the 
right subscapular region, and vomiting may be present. Belching and 
shivering frequently occur, while the temperature is often high, reaching 
103° or 80. 

A tender, rounded mass can be detected usually on palpation project- 
ing beneath the costal margin and having all the characteristics of a gall- 
bladder swelling. This may be so tender that the patient cries out on being 
palpated. 

Diagnosis is usually easy, but the condition may be mistaken for acute 
appendicitis with an inflammatory mass, especially if there is visceroptosis, 
so that the gall-bladder lies low in the abdomen. The mass, however, if 
connected with the liver, moves on respiration, while the patient’s age and 
history are usually against appendicitis. 

Treatment. As no indication can be obtained as to the course of the 
inflammation, and as, moreover, this seldom settles, immediate laparotomy 
should be performed. In general, the presence of a tense distended gall- 
bladder always demands operation. 

The mass is packed off from the peritoneal cavity and the omentum 
stripped from the gall-bladder, when this will be seen to be red, cedematous 
and tensely distended. Sometimes perforation has occurred, and pus and 
even gall-stones are met lying around the gall-bladder ; in such a case they 
must be sponged away before proceeding to cholecystectomy. 

Cholecystectomy should be performed, if possible, and a drain of corrugated 
rubber left down to the stump of the cystic duct for forty-eight hours. 
Should the patient be very feeble and the adhesions very dense, especially 
around the neck of the gall-bladder, the stones having been removed, chole- 
cystostomy should be resorted to, instead of excision of the gall-bladder. 

If necessary, the gall-bladder can be removed subsequently, though often 
this is not necessary, as even when the cystic duct appears obliterated, bile 
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will appear ultimately through the tube; the patency of the duct is often 
re-established as the inflammation subsides. 

Some surgeons prefer to adopt expectant treatment as many cases settle 
and the gall-bladder can be removed some months later; this treatment is 
not safe unless there is a previous history of chronic infection, as unless the 
wall is thickened perforation with fatal general peritonitis is likely to occur. 

(7) Acute gangrenous (phlegmonous) cholecystitis is a condition closely 
analogous to the preceding, but the infection is mainly in the wall of the gall- 
bladder, which is usually thickened from previous inflammation. As a 
result of superadded acute infection the fibrous tissue sloughs, and this 
may occur locally, when a perforation results, or take the form of a massive 
gangrene of the whole organ. 

Most often gangrene occurs either at the neck or at the fundus, and as 
adhesions are usually previously present, localised abscesses result ; however, 
should the gall-bladder contents escape into the peritoneal cavity, the signs 
resemble those met in perforation of a duodenal ulcer, and general peritonitis 
rapidly supervenes. 

This type of infection may occur in either the distended, or contracted, 
chronically inflamed gall-bladder, and is often associated with suppuration of 
the contents, which usually contain large gall-stones. 

Clinically the onset may be sudden, when there is acute pain, with shock 
and collapse consequent on perforation and escape of the infected gall- 
bladder contents into the greater sac of the peri- 
toneum. The signs closely resemble those seen in 
perforation of a gastric or duodenal ulcer, for which 
the condition is often mistaken, despite the fact 
that it usually occurs in an obese middle-aged 
woman. 

There is acute pain in the epigastrium and back, 
and a rigid contracted abdomen, tender to the 
touch, with vomiting and constipation. The signs 
are most marked in the right hypochondrium. The 
pulse is very weak, rapid and usually collapsible, 
the temperature raised, except when gangrene 
or perforation has occurred, and shivering 1s 
common. 

In less acute cases these signs may come on after 
a few days’ acute epigastric pain and mse of tem- 
perature; they often coincide with a momentary 
relief of both of these features, which synchronises 
with the disappearance or marked shrinkage of the 
gall-bladder mass previously felt in the right sub- 


costal region. , 
In other cases, following on some days with  'g, 265. Acute gan- 





holecystitis 
epigastric and dorsal pain, fever and the presence grenous © atitis, 
of a gall-bladder mass, tender and of an inflam- haart ae gall-stone 


matory nature, amelioration of pain occurs. This 

is due to perforation into the adhesions around the gall-bladder causing loss 
of tension in that viscus; soon a perivesical abscess develops, and the pain 
returns, the temperature rises, and the mass can be felt to increase in size, 
often markedly. In such cases a slight tinge of jaundice not uncommonly 
develops, and may be best noted in the conjuctive ; bile is found in the urine. 
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Diagnosis. Apart from the cases of acute gangrene with general peri- 
tonitis, when perforation of a duodenal or gastric ulcer is closely simulated, 
thisis usually easy. It may be difficult to diagnose between acute suppurative 
and perforative cholecystitis, but as the treatment is identical such a fine 
distinction is unnecessary and, moreover, the two conditions usually coexist. 

Treatment. This consists in immediate laparotomy and cholecystectomy. 
The gangrenous organ always needs excision, which, if the neck is perforated, 
may be no easy operation. Drainage should be employed always, and gall- 
stones or pus which have escaped into the peritoneum should be removed, if 
possible ; but no prolonged or disturbing search should be made for the 
former. We are not in agreement with the school of surgery which advocates 
‘“ wait and see’ methods in acute cholecystitis, as we feel that, as in acute 
appendicitis, an acutely inflamed and obstructed viscus is safer removed 
than left in the hope that it will settle down and allow operation to be under- 
taken in a quiescent period. 

Torsion of the gall-bladder is rare, but may occur if a long gall-bladder be 
present, especially if it has contracted a single band like omental adhesion, 
or if a long peritoneal reflection be present from the liver. The signs resemble 
acute gangrenous cholecystitis, from which the condition is seldom diagnosed 
apart from the operation, which is urgently called for. 

Cystic Dilatation of the Common Duct. This is a rare condition in 
which the duct may be either slightly dilated or contain gallons of bile. The 
cause is not known for certain, but it is probably due to an upset of the neuro- 
muscular arrangements of the duct. There are usually no stones. It is 
generally seen in young females and gives rise to attacks of pain, vomiting 
and jaundice, sometimes with fever and rigors. The best treatment is to make 
a short-circuit between the dilated duct and the duodenum or stomach. 


CHOLELITHIASIS 


Gall-stones form in the gall-bladder, and less often in the hepatic and 
common bile-ducts, usually as the result of bacterial infection of the biliary 
tract supervening on a condition of hypercholemia, when the alteration in 
concentration of bile salts consequent on stagnation allows of the deposit of 
cholesterol and bile pigments in some cases. This with the bacteria and 
cellular débris forms the nucleus of a stone or may become deposited in the 
superficial part of the mucosa (strawberry gall-bladder, Fig. 264). This 
infection is usually of a chronic type, and due most commonly to the Bacillus 
coli or Bacillus typhosus, though other intestinal organisms such as staphylo- 
cocci may be met with. It would appear that B. welchii and perhaps in 
other cases the infection of the biliary passages is the result of direct infection 
from the duodenum through the ampulla of Vater, and in these cases the 
pancreatic ducts are also involved. 

In other instances, however, infection probably reaches the gall-bladder via 
the lymphatics or from the portal vein, and where the gall-bladder is shut off 
this is the only route of infection ; probably the B. typhosus always invades 
the gall-bladder by this route from the ileum and colon via the blood and 
lymph stream. 

Occasionally due to metabolic idiosyncrasy certain stones form by the 
deposit of substances such as cystines, and in some cases of cholesterol. 

Gall-stones form when, as the result of stagnation of the infected bile, 
usually in the gall-bladder, bacteria and mucus are deposited and form a 
nucleus around which calcium salts of bilirubin and biliverdin, and to some 
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extent these pigments themselves, are deposited, together with a varying 
amount of cholesterin crystals. Pure cholesterin calculi are uncommon, 
and, when present, are crystalline, white, glistening, and smooth; if, as is 
frequently the case, they are multiple, they present facets where they lie 
against each other. When consisting of bile pigment and salts, mainly the 
calcium derivatives, the gall-stones are brownish in colour, and vary much in 
size and number. 

Solitary stones are usually oval in shape, and may reach the size of a 
pigeon’s egg, but are generally much smaller; the surface is roughened, but 
rarely very spiculated and irregular. A rounded solitary stone is sometimes 
found in the common duct: this type of stone is thought to be due entirely 
to metabolic changes in the bile without any infection. 

Where many stones exist they are much smaller and generally faceted 
where they lie on one another, but if one such stone escapes via the cystic 
duct into the common duct and lies there its facets become obliterated by the 
further deposit of bile salts. These multiple calculi vary much in numbers, and 
there may be only two or three or many hundreds. 

All biliary calculi, therefore, will consist of a soft nucleus of mucus and 
débris usually containing bacilli, around which bile salts and pigments are 
deposited in concentric layers. 

Usually X-ray films do not show a shadow from gall-stones, as the amount 
of calcium in the deposited salts is very small, but occasionally a good shadow 
is obtainable, and then, as might be expected, the stone shows a clear centre 
and a dense periphery, while a lateral view will show the gall-bladder lying in 
front of the vertebral bodies (Plate VI.). 

This contrasts strongly with renal calculi which have denser centres, and lie 
on lateral view alongside or behind the vertebral bodies (Vol. I., Ch. X XIII). 
If the gall-bladder be X-rayed with tetrabromphenolphthalein (Vol. I., 
Ch. XXIII.) it will, if the cystic duct be patent, show a shadow deficient 
in certain areas where the gall-stones lie. These areas vary much in shape 
and number, but will be less opaque than the shadow of the tetrabrom- 
phenolphthalein in the rest of the gall-bladder, except in a very few cases 
where the stones are rich in calcium salts (Plate VI.). 

As already pointed out, chronic cholecystitis or cholangitis precedes the 
formation of gall-stones, which are therefore most often met with in obese 
elderly women of sedentary habits, especially multipares. Cholesterol is 
normally present in the bile, but its amount both in the bile and the blood 
is increased in pregnancy and in certain diseases. It is only stones formed 
in the gall-bladder itself which contain large amounts of cholesterol. Stones 
formed in the bile-ducts (usually solitary) consist chiefly of bile pigments and 
calcium salts. 

Biliary calculi may occur, however, in quite young children, and on two 
occasions we have met with them in the gall-bladder of patients of only three 
years of age, in one case causing acute cholecystitis. They are also found 
apparently without any infection in the gall-bladder of patients with familial 
acholuricjaundice. This type must therefore be due to some metabolic error. 

There is no doubt, both from operative and post-mortem findings, that gall- 
stones may exist for many years and in great numbers, lying dormant in the 
gall-bladder, unsuspected and causing no symptoms, beyond perhaps a little 
‘ flatulent dyspepsia.” It is wise, therefore, when doing an exploratory 
laparotomy to examine the gall-bladder, as a routine, when, if gall-stones are 


detected, they should be removed, as their presence, combined with the 
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chronic infection, undoubtedly predisposes to the development of carcinoma 
in the gall-bladder and biliary passages. 

Clinical Features. Gall-stones are the result of pre-existing infection and 
inflammation of the biliary tract, and the signs of chronic cholecystitis will 
be present therefore for some time, and, indeed, may be the only signs present, 
even when gall-stones exist. Thus fulness, discomfort and flatulence after 
meals, anorexia, a dirty tongue and vague pain in the right scapular region, 
with a feeling of chilliness, are common in such cases (p. 747). 

It cannot be impressed too strongly on the reader that “ biliary colic’ will 
not occur unless the muscle of the gall-bladder, and more especially of the 
lower end of the common duct, is thrown into spasm and cramp in efforts to 
' expel the stone into the intestine. Should it occur, it is pathognomonic of 
the presence of gall-stones, though very rarely a ring carcinoma of the common 
duct may cause colic. Naturally, it is much more common with small stones 
than large ones. 

So long as a calculus or calculi lie quietly in the gall-bladder, or if the 
muscle wall is damaged and fibrosed as a result of inflammation, and, there- 
fore, incapable of contraction, no biliary colic will occur, and at most vague 
epigastric and dorsal pain will exist. This pain is often most noticeable after 
meals, as adhesions are present between the pylorus and gall-bladder, which 
are dragged on when the stomach is distended. For this reason a barium 
meal and X-ray examination may give valuable help in the detection of 
chronic cholecystitis, which always coexists with gall-stones, by showing 
flattening and distortion of the duodenal cap, with no signs of ulceration in 
the bowel. while a “ tetra ’’ X-ray film will reveal generally that stones are 
present as less opaque areas in a poorly shadowed gall-bladder; should 
much bile salt be present the stones show in a plain X-ray film, presenting 
the characteristic dense peripheral band around a clear centre. 

The larger the calculus the less likely it is that attempts at extrusion will 
occur, hence the less likely that the patient will complain of attacks of ‘ gall- 
stone colic.” 

Similarly, stones lying in the gall-bladder are far less likely to cause colic 
than those in the bile-ducts, where there is a constant flow of bile; here any 
foreign body will tend to be passed on, with the occurrence of frequently 
recurring attacks of biliary colic. 

Biliary colic, above referred to, is the name given to the agonising attacks 
of pain which result from the spasmodic contracture of the involuntary 
muscle in the walls of the bile passages in their efforts to extrude gall-stones 
into the bowel. 

It may result from the gall-bladder forcing or attempting to force stones 
through the cystic duct, but is more characteristically seen as the result of 
the contracture of the hepatic and common bile-ducts in attempts to extrude 
a calculus into the duodenum. This task is rendered the more difficult by 
the narrowing of the common duct as it passes between the head of the 
pancreas and the second part of the duodenum, and also by the presence 
of the sphincter muscle guarding the entrance of the duct intv the bowel. 

Clinically the colic is often preceded by a chilly feeling in the back, which 
generally persists throughout the attack, and may so increase as to cause 
a definite “ ague,” characterised by shivering and chattering of the teeth. 

The pain is of an agonising stabbing character, commencing in, and persist- 
ing in the right hypochondrium, but lancinating to the back and up to the 
right scapular region. It does not usually go into the tip of the shoulder. It 
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occurs in spasms, and in each of these increases up to a maximum and then 
gradually diminishes, unless the stone is passed or slips back into the gall- 
bladder, when the pain ceases suddenly and a great sense of relief is 
experienced. The whole attack generally lasts from two to three hours, 
but the actual spasms seldom exceed a few minutes in duration, though 
they may succeed each other rapidly. The patient usually sweats freely, 
may have a raised temperature and rapid pulse, and often belches and 
retches frequently, though actual vomiting is rare. The abdomen is rigid 
and contracted, especially in the epigastrium, but the pain is relieved by 
pressure ; the right subcostal region is tender, and may “ feel bruised” for 
some days after a severe attack of colic. 

Diagnosis is generally easy ; occasionally a superficial examination may 
lead to an erroneous diagnosis of renal colic, perforated duodenal or gastric 
ulcer, gastric crisis of tabes, or diaphragmatic pleurisy. 

Treatment. As in all colic, an injection of atropine sulphate, gr. 1/100, will 
often relieve the pain immediately by relaxing muscle spasm ; this may be far 
more efficacious in so doing than morphia, the use of which in quarter-grain 
doses is usually advocated, and which always, of course, will relieve the pain. 
If any doubt exists as to the diagnosis, morphia must be withheld, but atropine 
can be given safely. 

Jaundice, a yellow discoloration of the skin and conjunctiva due to 
escape of bile pigments into the blood stream, is commonly seen in some 
slight degree after an attack of biliary colic, when the stone is in the hepatic 
or common ducts. It is uncommon after colic when the stone is in the cystic 
duct or gall-bladder. Very many cases of gall-stones never have any jaundice 
at all. This feature is really a complication and not a symptom. 

The condition is characterised by a yellowish discoloration of the skin and 
conjunctive, while bile can be detected in the urine and blood serum by 
suitable tests. 

The bile pigments enter the blood as a result of mechanical obstruction to 
the outflow from the bile passages, or of bacterial infection damaging the walls 
of the bile capillaries, and in the case of gall-stones both factors probably play 
a part. Thus jaundice results from the increased infection and damming 
back of the infected bile consequent on the obstruction due to swelling and 
cedema of the mucous membrane with spasm of the walls around the stone. 
If the stone passes, the jaundice is usually slight and transitory, generally 
disappearing in a few days. 

When, however, the stone remains in the duct, especially if it is impacted, 
and the bile in consequence is dammed up behind it, the jaundice will assume 
a deep colour and persist. In such cases the colour of the skin may be the 
brownish-yellow of mahogany and persist for weeks; but if it is due to an 
impacted stone it usually varies a little in intensity from time to time as the 
stone may shift or the cedema of the mucosa vary inamount. In jaundice due 
to obstruction from carcinoma, on the other hand, the intensity never remits, 
but tends steadily to increase, and the patient may become almost green. 

As a result of the jaundice the skin itches intensely, and the patient 
scratches continuously, becomes irritable, and cannot sleep. There are 
anorexia, constipation and flatulence, and a dirty tongue, while the motions 
are dry and clay-coloured from absence of bile. If, as is often the case, the 
obstruction is below the opening of the pancreatic duct into the common bile- 
duct, the feces are white, copious, bulky and offensive, containing great 


excess of fats. 
48—2 
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In conclusion, before leaving the general consideration of gall-stones, it 
must be emphasised that an enlarged and palpable gall-bladder, if associated 
with any degree of jaundice, is seldom a sign of gall-stones, but means that 
there is obstructive jaundice due to carcinoma, usually of the head of the 
pancreas. A palpable gall-bladder, without jaundice, on the other hand, 
means chronic cholecystitis, and is often associated with the presence of one 
or two gall-stones (p. 748). 


GALL-STONES IN THE GALL-BLADDER AND CYSTIC DUCT 


Calouli lying in the gall-bladder, where they are formed as the result of 
chronic infection, do not cause any definite signs, unless there is any attempt 
to expel a stone through the cystic duct. Inasmuch as the chronic chole- 
cystitis often results in fibrosis and scarring of the muscle of the gall-bladder 
wall, it follows that the contractile power of this is much diminished or lost, 
so that very often stones may exist in great numbers without giving rise to 
any signs beyond those associated with chronic infection of the gall-bladder 
(p. 747). 

As already stated, very often the cystic duct becomes obliterated as the result 
of inflammation, and in this case stones already in the gall-bladder will be 
incarcerated there, or new stones may be formed from the infected contents, 
though these are only small and friable as no further bile salts can gain 
access. If the mucosa is destroyed, then the thickened and fibrotic wall will 
contract down tightly on the stones, which are held in the contracted and 
fibrous gall-bladder, whereas, if the mucous membrane remains intact, much 
mucus will be secreted into the lumen of the gall-bladder, which becomes 
distended (hydrops). In this case also the wall is thickened, and the stones, 
of which in this variety usually only a few are present, are often 
impacted in the neck of the gall-bladder or cystic duct. In both varieties 
adhesions are common around the gall-bladder, and secondary infection is 
very likely to occur, giving rise to attacks of suppurative or gangrenous 
cholecystitis. 

In all cases, therefore, where the cystic duct is obliterated either by adhesions 
or the impaction of a gall-stone during its attempted passage, no further 
symptoms are likely to arise unless acute infection occurs; but this often 
does occur sooner or later. 

Pain may occur either from dragging on pyloric adhesions after meals, or 
from feeble attempts at contraction of the diseased gall-bladder, when it is 
confined to the subcostal region or may pass into the loin. In either case it 
is seldom severe and comes to be regarded as a chronic “ indigestion.” In 
such cases the patient is often unaware that gall-stones exist, and may 
continue in this state for years with no untoward effects. 

Should infection occur, then all the signs of acute suppurative or gangrenous 
cholecystitis (pp. 750, 751) will be present, and the gall-bladder is usually 
palpable and tender. Owing to the adhesions general peritoneal infection 
is rare, and the local abscess which forms may reabsorb and the condition 
settle for the time being ; but no dependence can be placed on this occurring, 
and in all cases immediate operation should be undertaken. The gall- 
bladder must be exposed and opened, stones removed, and either chole- 
cystectomy or cholecystostomy performed ; if the former operation is con- 
templated, it is often possible to remove the gall-bladder entire and unopened. 
Should much pus be present around it, this must be sponged away and the 
area be drained, as well as the stump of the gall-bladder. 
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Two complications may be met with following acute cholecystitis associated 
with gall-stones when the cystic duct is obstructed, and a localised abscess 
forms around :— 

(a) The abscess may burst externally through the abdominal parietes, and 
gall-stones be discharged, often through the umbilicus ; in this case an 
external biliary fistula will persist, from which stones and mucus will 
discharge. Gall-stones are said to have emerged from every orifice 
in the body. 

(6) The abscess may discharge into the duodenum, the colon near the 
hepatic flexure, the stomach, or an adherent coil of small bowel, when 
an internal biliary fistula results, the stones escaping into the bowel. 
No symptoms arise unless a large stone, accumulating a fecal covering 
to augment its size, becomes impacted in the lower part of the 
ileum, when acute obstruction ensues, ¢.e., gall-stone obstruction 
(Chapter XVI., p. 690). : 

Where the cystic duct remains patent, then, under normal conditions, the 
muscular wall of the gall-bladder will contract and make spasmodic efforts to 
expel the foreign bodies through the duct. Colic then occurs, and is 
more marked if the stone is grasped by the cystic duct and forced along it. 
Such colic is, however, never so severe as when stones are passing down the 
common duct, and though the pain shoots to the back and shoulder it always 
can be endured, though it may be severe, Sweating may be present, but 
shivering is uncommon. 

If the stone is so small that its diameter is less than that of the common 
duct, it will proceed, on being passed into this, without further pain into the 
duodenum and be voided ; if, on the other hand, it is larger or as large as the 
common duct, then typical biliary colic will ensue, and all the signs of a stone 
in the duct will develop. Should the stone impact in the cystic duct, there 
will be a persistence of dull pain in the hypochondrium and the gall-bladder 
may become tender and palpable as it distends behind the calculus; but 
usually these signs subside in a few days, and the condition passes into that 
described above. 

In other cases the stone, especially if large, slips back into the gall-bladder, 
when the pain ceases gradually, and no further signs occur till a similar 
attempt is again made at expulsion. In no case is jaundice ever marked, 
though slight discoloration of the cornea and even of the skin may be noted, 
especially if acute cholecystitis supervenes ; following the mild colic, bile can be 
demonstrated in small amounts in the urine and blood serum. Such jaundice 
is presumably toxic, as no obstruction to bile outflow occurs. 

Treatment. If gall-stones are suspected to be present in the gall-bladder, 
as is usually the case if signs of chronic cholecystitis (p. 747) are observed, 
then an examination with X-rays and tetrabromphenolphthalein should be 
made. If the cystic duct is obliterated no gall-bladder shadow will be 
present, while if patent the clear areas of the gall-stones may be seen in the 
shadow: an X-ray film without the dye seldom shows a shadow. 

If gall-stones are present they must be removed, together with the gall- 
bladder, if its walls are diseased or the cystic duct not patent ; otherwise the 
gall-bladder may be drained. In all cases the common bile and the hepatic 
ducts must be explored for the possible presence of calculi. Many surgeons 
rely on palpation externally, but others open and probe or syringe the ducts. 
Whichever method be employed it must be carried out thoroughly and any 
stones found removed, or a biliary fistula and jaundice will develop. 
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There is no doubt that the presence of gall-stones predisposes to carcinoma 
of the gall-bladder. 


GALL-STONES IN THE COMMON BILE-DUCT OR HEPATIC DUCTS 


Calculi are not often formed in the hepatic and bile-ducts, though this may 
occur in cases of severe infection, when the whole tract, including the bile 
capillaries in the liver itself, may be packed with numberless small stones. 
In such cases, unless some are impacted in the ducts, there may be surprisingly 
little symptoms, and jaundice is slight, but there is often great impairment 
of hepatic function, so that such cases tend to pass into coma and die following 
operation, while recurrence of stones is common. 

In rare instances a solitary rounded stone forms in the common duct and 
is thought to be of metabolic origin (see p. 753). 

Generally, stones exist in the common duct as a result of being passed into 
it from the gall-bladder in which they are formed ; hence, where calculi are 
present in the ducts, they usually also exist in the gall-bladder, which should 
be explored and drained, or removed at the same time that the duct stones are 
dealt with. 

Many stones may exist in the duct, which can be dilated enormously and 
its walls thickened to accommodate them, so that the common duct may have 
the appearance of small intestine. Usually where many stones are present 
the lowest has become impacted in the lower end of the common duct, and 
unless this is so very few signs of their presence may arise. 

The duct walls are thickened, and its lumen dilated when stones are present 
in it. 

On a small stone being passed from the cystic into the common duct it will 
pass normally down this into the duodenum, often without any disturbance. 
lf, however, the stone’s diameter is so large that it distends the duct, then 
biliary colic will occur in its passage, and as the lumen of the duct diminishes 
as it descends, the stone may become impacted somewhere in the lower end 
of the common duct. 

Impaction is more likely to occur (a) with large stones; (b) when the 
wall of the common duct is damaged from previous inflammation ; (c) where 
the stone lies in the duct and gets more bile salts deposited on it from 
infected bile (a process which will both increase its bulk and mask its facets 
if such be present); and (d) where the lower end of the common duct is 
narrowed from the pressure of any enlargement of the head of the pancreas. 
Such pancreatic enlargement occurs in chronic pancreatitis, septic and 
gummatous, and carcinoma (p. 770), all of which will in themselves 
cause obstructive jaundice, and may give rise to mild biliary colic. It will 
be seen thus that pre-existing disease in the bile-ducts or pancreas will pre- 
dispose to the arrest of the stone in the lower end of the duct. 

If the stone passes into the duodenum, the colic ceases suddenly, and all is 
well, but in a few hours a more or less intense jaundice will develop, probably 
as a result of the damming back of the infected bile behind the stone, and this 
lasts a day or so, fading gradually. 

Impaction of the stone is indicated when there is very severe and almost 
continuous colic of a very agonising nature, with acute tenderness over the 
right_rectus muscle just above the umbilicus. This pain persists for several 
hours, intermitting only for very short intervals, and is typical biliary colic, 
the pain being most intense in the subcostal angle, but shooting through to 
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the back and up to the right scapular region. Sweating and shivering are 
present and severe, the perspiration often running off the patient in streams, 
while the teeth chatter and the pulse is rapid and full. “After a time, as the 
musctlature of the bile-duct tires, the pain lessens, and ultimately disappears, 
its place being taken by a dull ache and a feeling of discomfort in the epi- 
gastrium ; colic may recur in the course of the next few days, but is seldom 
go severe. The tender spot beneath the upper part of the right rectus usually 
persists, and this muscle is unduly rigid. The gall-bladder is not palpable, 
as it has emptied itself during the colic, and often the extra spasm may pass 
additional calculi into the bile-ducts, where they lie above the impacted stone. 

Jaundice will appear within a few hours of the colic, and is usually severe, 
the patient’s skin and conjunctive being bright yellow, which, if the stone 
remains impacted, will change in the course of some days to mahogany brown, 
the patient having a deeply bronzed appearance. This persists so long as the 
impacted stone causes obstruction to the bile outflow and for a few days 
after its passage or removal; but, inasmuch as the oedema of the mucosa, 
the muscle spasm, and also the position of the stone will vary, so the depth 
of the jaundice usually varies slightly from time to time. This variation is 
very constant in obstructive jaundice, due to the impacted gall-stone, as is 
also the impalpability of the gall-bladder. These two signs serve to distin- 
guish this condition from obstructive jaundice due to malignant disease, 
where there is no variation in the tint of the deep bronzed jaundice and the 
gall-bladder is distended and palpable. If the stone is impacted above the 
opening of the pancreatic duct the stools are constipated, dry and clay- 
coloured, but if, as is usually the case, it is fixed in the ampulla of Vater, just 
inside the duodenal orifice and below the opening of Wirsung’s duct, then 
the stools are bulky, clay-coloured, contain fat and have an offensive odour. 
Should bile enter the pancreatic duct acute hemorrhagic pancreatitis may 
ensue, while if the stone remains long impacted infection of the pancreatic 
ducts leads to chronic pancreatitis and carcinoma (pp. 767, 770). 

Return of biliary colic may allow the stone to be forced on into the duo- 
denum, or the relaxation of exhaustion may permit of its ascending to a 
higher level in the duct and temporarily relieving the obstruction of the bile 
flow. Should, however, neither of these contingencies occur the stone will 
remain impacted and the jaundice persist, unless ulceration permits the 
calculus to escape from the bile-duct into the duodenum or into a periductal 
abscess in the retroperitoneal cellular tissue, both of which complications are 
rare. Occasionally acute suppurative cholangitis will supervene (p. 750). 

If impaction persist more than a few days, then operation must be under- 
taken for the removal of the stone, even in the face of the slight additional] 
danger of hemorrhage consequent on the jaundice. 

The diagnosis from malignant jaundice is easy if attention be paid to the 
fact that the gall-bladder is not palpable and the jaundice varies in intensity 
in gall-stone obstruction. In carcinoma a primary growth may be detected, 
and the liver is usually enlarged-and palpable and may be nodular. (See 
Courvoisier’s Law, p. 770.) 

From the intense toxic jaundice occasionally met with in pregnancy the 
diagnosis may not be so easy, but here colic is usually absent and has never 
occurred in the past, and the patient is very ill and often drowsy. Van den 
Bergh’s test may be of value, if carried out by an expert, in distinguishing 
toxic from obstructive jaundice. 

Treatment. If the patient is seen in an attack of biliary colic this should 
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be treated by injection of atropin gr. 1/100, which not only relieves the pain | 
by relieving the muscle spasm, but may also allow the stone to pass more 
easily. Morphia may be given if the patient is very exhausted or collapsed 
and is necessary if the calculus be causing severe pain. 

When stones are known to exist in the bile-ducts, or found there at opera- 
tion, their removal is indicated, as they are not only a source of pain and irrita- 
tion, and keep up biliary infections, but they tend to give rise to serious 
inflammatory complications in the liver and pancreas and certainly predis- 
pose to carcinoma in the latter organ. 

Impacted calculi always must be removed; if possible they should be 
worked up the duct from behind the duodenum and removed through an 
incision through the upper part where the common duct lies at the edge of 
the lesser omentum. This is not always possible, and then the stone must be 
removed either by incision across the duodenum (transduodenal choledocho- 
tomy) or by incising the peritoneum to the right of the bowel and displacing 
the second part of the duodenum to the left so as to expose the bile-duct 
lying behind it—an operation made difficult by there being large branches of 
the superior pancreatico-duodenal artery lying both in front of and behind 
the duct (retroduodenal choledochotomy) (see p. 762). 

The various operations on the gall-bladder and bile-ducts are described 
briefly at the end of the chapter. 


TUMOURS OF THE GALI-BLADDER AND BILE-DUCTS 


(a) Benign neoplasms of the biliary tract are so rare as to be only of interest 
to the pathologist ; papilloma, adenoma and fibroma have been reported. 

(6) Malignant neoplasms commonly take the form of a columnar-celled 
carcinoma, and this tumour is not so very uncommon, being usually asso- 
ciated with long-standing infection of the biliary passages and gall-stones. 

These carcinomata are liable as the result of previous chronic inflammation 
to be squamous in type, the mucous membrane having undergone meta- 
plasia. 

Carcinoma, as might be expected therefore, usually commences in the gall- 
bladder, and is met with in elderly adipose women, starting more often in the 
fundus than the neck of the viscus, and, like gall-stones, being about four 
times commoner in females than in males. 

It must be remembered, however, that in a section of the normal gall- 
bladder there are deep crypts, and these may give the mucous membrane 
and epithelial cells the appearance of invading the muscle underneath. This 
is especially so if the gall-bladder is chronically inflamed, and may cause a 
marked resemblance to carcinomatous change. 

Carcinoma of the Gall-bladder. There are nearly always gall-stones pre- 
sent in association with this condition, and very often these stones appear to 
be markedly radioactive. The risk of a patient with calculous cholecystitis 
developing a carcinoma of the gall-bladder is therefore quite definite. 

Clinical Features. Following on a long history of cholecystitis a rounded 
and often nodular mass appears in the region of the gall-bladder and increases 
steadily in size. It is usually painless and does not move so freely as an 
enlarged gall-bladder, the definition in outline of which is lacking in the 
neoplasm. Later, when the liver is invaded, persistent pain may be present 
and jaundice appear, though jaundice is sometimes the first and only symptom. 
Secondary nodules may come early at the umbilicus. The condition is often 
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unsuspected, even at operation, when only a microscopic section of the wall 
of a thickened gall-bladder reveals that carcinoma is present. 

Lreatment. This consists in cholecystectomy, with, if necessary, resection 
of the invaded adjoining portion of the liver. Should the condition be too 
advanced no operation should be attempted. 

In view of the prevalence of carcinoma, as revealed by microscopy, in the 

_Walls of chronically inflamed gall-bladders, most surgeons perform chole- 
cystectomy in every case where the wall of the gall-bladder is obviously 
thickened. 

. Carcinoma of the Common and Hepatic Ducts. This is rarely seen, and 
usually takes the form of a ring stricture, which, if situated at the lower end 
of the common duct, may be mistaken on palpation for an impacted stone. 

The bile-duct is distended and thickened above the stricture, and there is 
intense jaundice, with gradual enlargement of the liver and a palpable gall- 
bladder. 

The condition may be mistaken for carcinoma of the pancreas or an 
impacted gall-stone. It occurs in four situations :— 

(1) At the ampulla, when all the ducts are distended with bile and 
pancreatic juice. 

(2) Between the ampulla and the cystic duct. This leaves the pancreatie 
duct free from involvement. 

(3) At the junction of the cystic and common ducts, when the gall-bladder 
is full of mucus and the common duct with bile. 

(4) In the hepatic duct, when the gall-bladder and common duct will be 
empty. 

Treatment. It may be possible to excise a ring carcinoma and perform an 
end-to-end anastomosis of the duct, but should this not be practicable relief 
of the jaundice may be obtained by performing an anastomosis of the dis- 
tended gall-bladder to the duodenum or stomach. 

Malignant jaundice is a term applied to the intense bronzed jaundice 
resultant on the obstruction of the biliary passages by carcinoma, either in 
the liver or bile-ducts. The jaundice never varies in intensity and is com- 
bined with the presence of an enlarged and palpable gall-bladder. After a 
time it tends to become greenish in colour. 

If due to multiple secondary deposits the liver is large and tender, nodules 
can be felt and ascites is present, and in such a case no surgical procedures 
will benefit the patient. 

If, on the other hand, the jaundice is due to carcinoma of the pancreas or bile- 
ducta, then relief can be obtained from the distressing symptoms of Jaundice 
(p. 755) by performing cholecystoduodenostomy or cholecystogastrostomy. 


OPERATIONS ON THE GALL-BLADDER AND BILIARY PASSAGES 


In all operations on the biliary tract it is advantageous to prop the back forward 
in the deratlumbar region, either by means of a rubber bag, wooden blocks, or best 
by means of raising an adjustable bar on the operating table. This man@uvre 
rotates the liver forwards and makes the gall-bladder and ducts more easily accessible. 

Various incisions are in use to approach the gall-bladder, those most commonly 
used being :— a 

(a) A right paramedian incision is used by many surgeons. 

(b) Mayo Robson’s incision, where a vertical incision 1s made over the centre of 
the right rectus in its upper half, and the anterior sheath having been. incised, the 
muscle is either retracted outwards or split in the direction of its fibres. In obese 
subjects, and where more room is required, the upper end of the incision may be 
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prolonged inwards parallel to the costal margin, and the lower outwards aoross the 
rectus muscle. 

(c) Kocher’s inctston, which is made parallel to and an inoh below the right costal 
margin, gives an excellent exposure of the gall-bladder and ducts, and often allows 
of these being pulled up into the wound. The rectus is cut across, and usually the 
eighth and ninth dorsal nerves have to be sacrificed. 

(d) A transverse inctsion is sometimes employed, extending from the ninth costal 
cartilage, but does not give such a good exposure of the ducts as Kocher’s incision. 

(e) A trap-door tnctsion, consisting of a right paramedian with a transverse cut 
out across the right rectus, which is divided at the level of the umbilicus, and so 
permits of a triangular flap hinged on the costal margin being reflected, has much to 
recommend it, but is not much used in this country. 

Whichever route is used, the abdominal wall must be sutured in layers, and if this 
be done, post-operative hernia is rare; careful examination at St. Thomas’s Hos- 
pital for many years shows an incidence of just under 1 per cent., this being the 
same in all types of incision. 

When the peritoneum is opened the gall-bladder is isolated and packed off from 
the surrounding viscera by sterile gauze plugs, the pylorus being previously explored 
for the presence of an ulcer. The finger should be passed into the foramen of Win- 
slow, and the common and hepatic ducte carefully palpated between the finger and 
thumb, which must also explore the head of the pancreas and the duodenum. Many 
Surgeons are satisfied with a negative examination of this nature, but others open 
and explore the common duct as a routine, usually with a probe ; others demonstrate 
its patency by squirting sterile water through it into the duodenum. 

In any case, before proceeding to open the bile-duct, which is lying in the free 
edge of the lesser omentum to the right of the hepatic artery and in front of the 
portal vein, it must be isolated and freed from surrounding fat. Only catgut should 
be used in suturing the walls of the bile tract, as stones are very apt to form on non- 
absorbable sutures. 

Choledochotomy consists in making a vertical incision into the common or one 
hepatic duct, through which the ducts can be explored with a soft probe, and their 
patency demonstrated. 

Gall-stones may be removed through such an incision, and if these are present 
the duct always must be drained. 

Drainage is secured by stitching a rubber tube into the lumen of the duct and 
removing it, when the suture gives way in about ten days. If the duct is healthy the 
wall may be sutured by interrupted Lembert sutures, but a drain should be left 
down to it for forty-eight hours, as leakage is liable to occur. 

When a stone is impacted in the retroduodenal portion of the common duct or 
ampulla of Vater, efforts should be made to dislodge it and force it up to the foramen 
of Winslow, where it can be removed ; sometimes it may be pulled up gently with a 
scoop. Should this not be possible, the stone must be remove either (1) by a trans- 
duodenal choledochotomy, when no attempt need be made to sew up the incision 
into the duct through the posterior duodenal wall, but very careful suture of the 
incision in the anterior duodenal wall is essential to prevent formation of a duodenal 
fistula ; or (2) by mobilising the duodenum from its outer (right) side by incising the 
peritoneum and displacing the bowel to the left, until the bile-duct is exposed as 
it lies behind it (retroduodenal choledochotomy). In this case the superior 
pancreaticoduodenal artery nearly always causes severe hemorrhage, hard to control 
in so deep a wound. 

Cholecystostomy is to be employed when the gall-bladder wall is apparently 
normal in thickness and structure. The fundus having been incised, the contents 
are evacuated without soiling the peritoneum, and the cystic duct explored and found ° 
patent; a rubber tube is then inserted and stitched to the incision with catgut. 
One or two purse-string sutures are now inserted around the incision in the gall- 
bladder, which is invaginated by gentle pressure on the tube, the purse-strings being 
drawn tight in succession ; in this way an inverted “ink-well’’ is obtained, and on 
withdrawal of the tube in about ten days, peritoneal surfaces will be apposed and 
heal without formation of a biliary fistula. 

Cholecystectomy. The cystic duct and artery, having been isolated, are freed 
from the common and hepatic ducts and clamped and divided, ‘which is no easy 
task when acute inflammation is present. If possible the peritoneum is dissected 
off the gall-bladder, which is freed from the liver from its neck up to the fundus 
and removed, the peritoneum being stitched over the bare area left. In many 
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ee it is aed to sesh rote from the fundus, but there is some danger of 
aging the common duct if the neck and cystic duct identi 
guid isolated before digiion, ys are not carefully identified 

Should the common duct be damaged, it must be repaired at once. 

Drainage by a corrugated rubber drain passing to the stump should be employed 
for forty-eight hours, as there is a liability for leakage of bile to ocour. 

Cholecystectomy should be resorted to in all cases where the wall of the gall- 
bladder is obviously thickened or diseased, and where the oystic duct is obliterated. 

Persistence of symptoms in the form of attacks of pain and even jaundice is some- 
times seen after a cholecystectomy. These usually disappear spontaneously after 
some months. It is difficult to say what they are due to. Possibly the bile is thick 
and muddy and there may be some spasm of the sphincter of Oddi. 

Cholecystenterostomy consists in opening the fundus of the gall-bladder and 
anastomosing it by a series of continuous sutures, either a single row of Connell sutures 
or by two layers, to an incision in the duodenum (cholecystoduodenostomy), the anterior 
wall of the stomach (cholecystogastrostomy, an operation which is at present more 
popular than the other two), or the upper end of the jejunum (cholecystenterostomy). 
The operation is usually undertaken for the relief of obstructive jaundice from stenosis 
of the common duct, often from carcinoma in the pancreas, but it is also advocated 
that a cholecystogastrostomy should be done as a cure for gastrio ulcer (Chapter XV., 
pp. 620 and 650). 

Operations on Jaundiced Patients. Deep jaundice undoubtedly adds some- 
what to the risk of an operation on account of the patient’s toxic condition, while it 
should be remembered that a tube in the bile-duct or gall-bladder drawing the bile 
away leads to loss of fluid and loss of chlorides and may by itself cause exhaustion 
and wasting. Extra fluid should therefore be supplied in every possible way. Deep 
jaundice (of a green cyanotic colour) is always liable to pass into a condition of 
failure of the liver function with vomiting, drowsiness, coma and death. The liver 
function may be estimated by the levulose tolerance test. In these cases intra- 
venous infusion of glucose combined with blood transfusion may help. 

Excessive tendency to hemorrhage accompanies jaundice, and may be partially 
controlled by the pre-operative administration of vitamin K. If a jaundiced 
patient appears to be oozing unduly, calcium is usually of little use, but a blood 
transfusion may be given. 

After an operation in a deeply jaundiced patient, if the obstruction to the bile 
flow is successfully removed. the jaundice may nevertheless be three or four weeks 
before it disappears ; but the itching and the bilein the blood serum should disappear 
very soon. 

Biliary fistula following operation nearly always means that a stone has been 
overlooked in the common bile-duct, so that there is less resistance to the bile flow 
through the wound than into the bowel. Rarely it may result from stricture of the 
duct after ulceration around an impacted stone, chronic pancreatitis, or damage to 
the duct at operation. . 

When a stone is present treatment consists in a further operation for its removal. 
Strictures are more difficult to deal with, and if the gall-bladder is present some form 
of cholecystenterostomy offers the easiest solution ; otherwise attempts may be 
made to dilate the stricture, or divide the bile-duct above and implant the upper 
end into the duodenum or stomach. 

Cases are also seen after operations or injuries where the bile-duct has been 
completely destroyed and all the bile runs out into the surface. To remedy this by 
operation a plastic procedure on the duct may be attempted, or a flap of duodenum 
turned up and sutured into a tube to meet the stump of the bile-duct. Better still, 
the whole fistulous tube may be dissected down to the bile-duct preserving it intact 
and the tube may then be implanted into the duodenum. 


DISEASES OF THE PANCREAS 


Surgical Anatomy. The pancreas is a retroperitoneal organ, and is an active 
gland secreting a digestive juice which contains a ferment capable of producing 
marked destruction and digestion in tissues with which it comes in contact. Necrosis 
of fat is set up wherever this juice spreads, while the irritant nature of the secretion, 
when it escapes into the peritoneum, causes an aseptic peritonitis, with paralytic 
condition of the bowel. The necrosis of tissue set up by this secretion is especially 
liable to lead to haemorrhage. 
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Normally the pancreatic secretion passes down the panoreatic duct and the 
accessory duct of Santorini to reach the duodenum, and sometimes, if the main 
duct of Wirsung is obstructed, this accessory duct is sufficient to convey the juice 
into the bowel. If for any cause these ducts are obstructed and the secretion becomes 
dammed back into the gland, necrosis of the gland substance ensues, with hemor- 
rhage, while the secretion escapes into the tissues round and splits up the fat with 
which it comes in contact into fatty acids, this giving rise to areas of fat 
necrosss. 

In addition to this another portion of the pancreas, the cells of the islets of 
Langerhans, pour an internal secretion (insulin) into the blood, which controls the 
carbohydrate metabolism, and the absence of which gives rise to a form of diabetes. 

When the pancreatic function is interfered with in disease, characteristic changes 
are often found in the feces ; an excess of undigested fat is present therein (steator- 
rhea), which makes the stools soft and whitish; undigested fibres of meat, etc., 
will be found in them, while the motions are excessively bulky. 

The situation of the pancreas, with its head lying in the concavity of the duodenum, 
and its tail reaching across to the spleen and crossing the spine opposite the disc 
between the first and second lumbar vertebra, is such that its diseases are liable at 
once to involve other important abdominal organs in the neighbourhood, while the 
greater part of its body is brought into intimate relationship with the lesser sac of 
the peritoneum. The fact that its main duct and the common bile-duct open into 
the duodenum by means of a common opening at the ampulla of Vater renders disease 
of the biliary apparatus especially liable to affect the pancreas, while in most cases 
the common bile-duct passes actually through the substance of the head of fhe 
pancreas. An accessory pancreas is occasionally found attached to any of the 
abdominal organs in the immediate neighbourhood. 

In approaching the pancreas at operation, there are several routes :— 

(a) Anterior routes: (1) above the stomach through the lesser omentum ; 
(2) below the stomach and through the great omentum ; (3) below the transverse 
colon and through the transverse mesocolon. 

(6) Posterior route: by an incision below the last rib, a very similar to that 
used for the kidney. This is entirely extraperitoneal, but it is only the head or the 
tail of the organ which can be reached this way. 


Injuries and Wounds of the Pancreas. These are discussed on p. 520 in 
connection with abdominal injuries in general, The pancreas is hardly ever 
injured except in conjunction with other abdominal organs. 


PANCREATITIS 


This occurs in two forms, acute and chronic pancreatitis. In either case 
there is a close connection with inflammatory diseases of the biliary apparatus, 
which may be looked upon as predisposing causes. 

Acute Pancreatitis. This is a very acute and grave disease which, inas- 
much as it appears in several forms, has had several different names given to 
it ; thus it has been described as acute hemorrhagic pancreatitis, acute suppura- 
tive pancreatitis, and acute gangrenous pancreatitis, but the probability is that 
these are all three stages in one disease, which depend very largely upon the 
virulence of the attack. In nearly every case the condition is associated with 
gall-stones or inflammation of the gall-bladder, and it is possible, therefore, 
that infection usually reaches the gland by travelling up its duct; it may be 
that bile getting into the pancreatic duct owing to blockage at the ampulla of 
Vater assists to carry this infection up, while the presence of bile in the pan- 
creatic duct probably sensitises the pancreatic ferments before they reach the 
bowel. In other cases it is possible that infection arrives via the lymphatics, 
by means of the blood stream or by direct invasion, owing to the pancreas 
becoming eaten into by a chronic gastric ulcer. A few cases apparently have 
been due to injury, though this always must be accepted cautiously, as it will 
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be seen that hemorrhage into and around the pancreas does not mean neces- 
sarily that an injury has occurred. The presence of pancreatic calculi 
(see p. 770) also predisposes towards acute pancreatitis. Many authorities 
consider that infection plays only a secondary or no part in this condition, 
and regard the disease as due to activation of the pancreatic ferments within 
the gland as a result of the presence of bile or blood. 

There is however little doubt that the hemorrhage often found in the gland 
substance is the result and not the cause of the disease. In many cases a 
hemolytic streptococcus has been found in the bile. 

In the early stages the pancreas usually becomes swollen, cadematous, red 
or purple, and infiltrated with blood, there sometimes being extensive hsemor- 
rhages into the tissues immediately round. This hemorrhage is probably due 
to erosion of the tissues by the activated pancreatic juice, which has escaped 
from its normal habitation. while the blood also tends to activate any pan- 
creatic ferments present. Even large vessels may be eroded and profuse hemor- 
rhage occur ; sometimes free blood is found in the peritoneum. Itis said thata 
hemorrhage of this kind is sometimes seen in chronic alcoholics (pancreatic 
apoplexy), but the possibility is that this is of infective origin. The libera- 
tion of pancreatic ferment gives rise to extensive fat necrosis, as shown by 
numerous firm white areas in the fat, especially in the mesentery, omentum, 
retroperitoneal tissues round the pancreas, and even in the abdominal wall (see 
also p. 766), and this is usually the first thing noticed when the abdomen is 
opened. An effusion occurs into the lesser sac and the peritoneum is reddened 
and the bowel distended. In many cases death occurs within two or three 
days, but should the patient survive, or the process be less virulent, suppura- 
tion will occur within the pancreas, scattered foci of pus and necrosis being 
found throughout its substance. In some instances the whole or greater 
part of the pancreas will become gangrenous and be found lying as a slough 
in a bed of pus. The swollen and infiltrated pancreas will press upon the 
coeliac plexus. 

Cases are occasionally seen of a less virulent type, where after a week 
or ten days of subacute illness, a large abscess forms (pancreatic abscess) ; 
this lies partly in the pancreas, while its wall is partly formed by matting of 
the surrounding tissues. It even may occupy the lesser peritoneal sac or 
subphrenic or renal regions. Such a type of case is far less acute than the 
fulminating ones, and may well be regarded as a subacute pancreatitis. 

Subacute cases have often followed typhoid, influenza or mumps. 

Clinical Features. This condition usually comes on very rapidly and is 
very acute ; it is most commonly seen in alcoholic, stout middle-aged men, or 
more rarely women, giving rise to the most intense epigastric pain, which 
sometimes passes through to the back and both loins and is accompanied by 
profuse vomiting, usually bile-stained, and a marked degree of collapse. 
There is often a previous history of indigestion or gall-stones. Abdominal 
distension soon sets in, especially of the epigastrium, where there is acute 
tenderness and often rigidity ; tenderness is very constantly present in the 
subcostal angle on the left side at the outer edge of the erector spins muscle 
and may also be present in the loins after a few hours ; heematemesis is some- 
times seen and constipation is marked. The pulse becomes rapid and running, 
and the temperature is subnormal or only slightly raised. An important 
feature which is frequently present in these cases 18 & peculiar lividity or 
blueness of the patient, which is thought to be due either to interference with 
the action of the diaphragm by the inflamed pancreas lying upon its crura or 
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to the presence of a septicemia. In some cases & slight icteric tinge is present, 
while it is not uncommon for an ill-defined mass to be felt in the position of 
- the pancreas: this is acutely tender, and resonant on percussion. Owing to 
interference with the islets of Langerhans glycosuria is often present. After 
48 hours or so a discoloured patch may appear in the lumbar region below 
the last rib. 

Loewe’s reaction is frequently of value in this condition. To test this, 
5 minims of 1/1000 adrenalin solution are dropped into one conjunctival sac, 
and another 5 minima in three minutes’ time. In a normal person there is no 
change, but if the reaction is positive a dilatation of the pupil should occur 
within half an hour. This is a sign of interference with pancreatic function. 
The amount of diastase present in the urine is often increased as much as ten 
times, while glycosuria is often present ; this “ diastase reaction ’’ is thought 
by some to be of very great diagnostic import. 

In most cases the condition is fatal within a few days, but should the 
patient survive, a pancreatic abscess is likely to form within a week or so, 
when the temperature will rise higher and a mass will be felt. If ultimate 
recovery occurs the patient is likely to be left with a damaged pancreatic 
function and possibly with diabetes. There is thus considerable likelihood 
of further indigestive troubles requiring careful attention to diet. Recurrent 
attacks of acute pancreatitis getting more and more severe are not 
uncommon. 

Death in the early cases is usually due either to intense toxemia or to 
septic peritonitis, which is very likely to set in. 

The differential diagnosis is discussed on p. 726. The condition most 
closely resembles acute obstruction, owing to the vomiting, epigastric dis- 
tension, subnormal temperature and toxemia. 

Treatment. (a) The majority of surgeons hold that the only hope of recovery 
consists in instant laparotomy, and in many cases it is not until this is done 
that the diagnosis is made for certain. The abdomen is opened in the epigas- 
trium by drawing aside the right rectus, when, if the condition is present, 
the characteristic lemon-yellow spots of fat necrosis will be noticed at once. 
There may be blood-stained fluid in the peritoneum, and the lesser sac and the 
pancreas will be felt to be swollen and indurated. The lesser sac is opened 
between the stomach and transverse colon, and a large drain inserted, care 
being taken to protect the peritoneum with packing, while necrosed portions of 
pancreatic tissue, if seen, are removed. Should the gall-bladder contain 
stones, these should be removed and the gall-bladder drained, similar treat- 
ment being adopted in those cases when the gall-bladder is obviously inflamed. 
The patient’s chances of recovery are greater if the pancreas itself is not 
incised or drained unless an abscess is present. 

At the end of the operation an ounce of 5 per cent. solution of magnesium © 
sulphate may be injected into the duodenum to relax the sphincter of Oddi. 
The vomiting and general toxemia will often be much improved either 
before or after operation by the use of insulin and glucose. These may be 
given as described in Ch. I., Vol. I. 

If an abscess is present this must be drained, care being taken to prevent 
infection of the peritoneum, and these later cases with abscess formation do 
well. 

In all cases the condition of the gall-bladder and bile-ducts should be 
examined, and if the patient’s condition permits of it, stones should be 
removed and the gall-bladder be drained. 
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Other methods of approaching the pancreas, which are less satisfactory, 
are :— 

(i) By dividing the small omentum above the stomach or opening the 
transverse mesocolon ; and 

(ii) The retroperitoneal method, where the organ is approached from the 
back, below the last rib. 

The after-treatment is that of any other acute abdominal operation (see 
p. 511). 

After these operations secondary hemorrhages are liable to occur owing to 
the vascularity of the organ and erosion of vessels by the digestive action of 
the pancreatic juice. This is most common about the tenth or twelfth day 
when the sloughs are separating. The skin round the drainage tube is liable 
to become severely digested if not protected. Large portions of necrosed 
pancreatic tissue come out through the wound occasionally—the tube there- 
fore should be left in for some time (four to eight days). 

(5) Some surgeons believe that if the diagnosis can be made for certain, 
the patient’s chances (poor though they are) are better if no operation is 
performed, and this is especially so in cases due to conditions not associated 
with biliary infection. The patient must be kept on a fluid diet, and given 
morphia or atropine for pain, while hexamine is valuable in these cases. A mass 
often forms in the lesser sac, but absorption usually occurs without surgical 
interference. - 

Chronic Pancreatitis. This is a common condition which is nearly always 
associated with gall-stones or cholecystitis ; especially is it seen where a gall- 
stone has been impacted in the ampulla of Vater and the pancreatic juice 
dammed back. Duodenal catarrh and duodenal ulcer are also causes, while 
the condition may be accompanied by pancreatic calculus (see p. 770). 

An excessive growth of fibrous tissue occurs giving rise to a condition of 
cirrhosis of the gland, the cirrhosis being either intercellular or interlobular, 
while the secreting epithelium becomes damaged and is shed. The head of 
the gland is usually the part affected, and it becomes hard ; sometimes it is 
enlarged, and at other times shrunken, while lobulation is present. The 
condition may feel very like malignant disease, especially if the head is 
swollen. The swelling is seldom large enough to be felt on external 
examination. The islets of Langerhans may be involved or may escape. 
Diffuse gummatous infiltration of the head of the pancreas is sometimes 
seen. 

Clinical Features. These are vague, and are naturally accompanied by and 
intermingled with those of any associated causative condition, such as gall- 
stones; thus there may be a typical history of biliary colic, and often a past 
history of gall-stone obstruction of the bile-duct (see p. 758). In many cases 
the symptoms are those of vague epigastric discomfort and aching with 
perhaps local tenderness ; loss of appetite, flatulence, and loss of weight 
occur. Signs of pancreatic inefficiency will be present, with profuse, pale, offen - 
sive stools and steatorrheea ; the stools are often hyperacid. Slight jaundice is 
sometimes present which tends to become deep as the disease progresses, due 
to partial and increasing obstruction of the bile-duct, while wasting and 
anemia are often marked, and occasionally the condition gives rise to 
pancreatic diabetes. A ‘pancreatic reaction” has been described by 
Cammidge in the urine, but this is p,obably less reliable than Loewe’s reaction 
(see p. 766). In many cases the differential diagnosis between this condition, 
carcinoma of the head of the pancreas and an impacted gall-stone is 
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impossible, and even when the abdomen is opened it may be difficult to 
distinguish the condition from the former of these diseases. Many cases 
run a slight continuous temperature. 

Treatment. The treatment largely consists in removing the cause of the 
condition, and if it has not progressed too far a certain amount of improve- 
ment in pancreatic function may then be expected. Thus in most instances 
gall-stones will have to be removed from the gall-bladder or bile-duct or pan- 
creatic calculi excised. If no cause of this kind is present the gall-bladder and 
bile-ducts must be drained. This may be done either by cholecystostomy or, 
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Fig. 266. Duodenun, gall-bladder and pancreas, showing great dilatation of the 
pancreatic duct due to carcinoma of the head of the organ. 


better, by cholecystogastrostomy ; relief of the jaundice can be obtained by 
this means. 

Pancreatic Cysts. These cysts may be false or true. 

(A) False Cysts. False cysts are really accumulations of fluid in the lesser 
peritoneal sac, and in the majority of cases they are traumatic in origin ; 
often they are due to actual tearing or bruising of the pancreas, so that the 
exuded fluid fills up the lesser sac. This specially follows minor degrees of 
violence or blows with blunt instruments. In the case of such an injury, 
after ten days or so a swelling having the characteristic clinical features 
of a pancreatic cyst will appear (see p. 769). Occasionally suppuration 
will occur in such a collection, while the fluid usually contains pancreatic 
ferments. 

(B) True Cysts. The origin of these is uncertain; they are rare and are 
probably due to a combination of obstruction of the pancreatic duct with 
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a chronic inflammation of the epithelium, preventing reabsorption of the 
secretion ; on the other hand, they may be new growths analogous to ovarian 
cyst-adenomata. Chronic or subacute pancreatitis plays a part in their forma- 
tion. These cysts are epithelial-lined and contain a large quantity of turbid, 
brown-coloured fluid often mixed with old blood, odourless, alkaline, albu- 
minous and apparently containing a ferment, which will produce a digestive 
action upon starch, fat and albumen. The cysts are unilocular or multilocular, 
may become very large, and usually arise in the caudal half of the pan- 
creas. Sometimes they actually rupture into the lesser sac, while they rapidly 
become adherent to surrounding structures. Ulceration occasionally causes 
the bile-duct to open into the cyst. It must be remembered that congenital 
cysts and hydatid cysts are occasionally seen in this situation. 

Such a cyst starts immediately behind the stomach ; as it increases in size 
it extends forwards towards the anterior abdominal wall, and it may do this 
in three different ways :— 

(1) Most commonly it bulges forwards between the stomach and transverse 
colon, which are pushed respectively upwards and downwards. 

(2) More rarely it projects forwards below the liver and above the stomach 
which is pushed downwards, while the cyst carries the lesser omentum in 
front of it. 

(3) More rarely still the cyst passes between the two layers of the transverse 
mesocolon and presents itself below the transverse colon. 

Clinical Features. These cysts usually occur in men of middle age. They 
give tise to vague symptoms until they become large enough to cause pressure, 
and then the symptoms will depend upon which organs receive the pressure ; 
thus indigestion, vomiting, shortness of breath, jaundice or constipation may 
all be the firstsymptoms. Loss of weight is usually marked as the pancreatic 
function is disturbed, while the patients often have an unhealthy-looking, 
sallow skin. 

Sooner or later the cyst can be felt as a round, tense, fluctuating swelling, 
deep in the abdomen, not moving on respiration, sometimes with transmitted 
pulsation from the aorta and appearing in the neighbourhood of the umbilicus. 
The swelling itself is dull on percussion, but there will be neighbouring bands 
of resonance due to the stomach and colon, whose situation will depend upon 
which of the three positions described above the cyst is taking up. Its 
relation to the stomach can be demonstrated by distending the latter organ 
with air. 

Occasionally such cysts are distinctly to the left of the abdomen, especially 
if they arise towards the tail of the gland; they then may resemble an 
enlarged spleen. ee ae 

There should be little difficulty, by means of a pelvic examination, in dis- 
tinguishing them from ovarian cysts; however, they may resemble closely 
mesenteric cysts or hydronephroses. The latter condition should be dis- 
criminated at once by means of a complete urinary investigation (see pp. 809 
to 816). 

pes, This consists in laparotomy and exploration of the cyst, which 
is carefully exposed by incising whichever omentum seems the most con- 
venient, but care must be taken not to damage large blood vessels. If the cyst 
arises in the tail of the gland it may be possible to enucleate it completely, but 
if it is in the head or body it is highly unlikely that enucleation will be pos- 
sible, and in most cases drainage will be the best treatment, the contents first 


being drawn off with a trocar and cannula. Probably the best procedure is to 
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open the sac and marsupialise it by stitching its wall up to the anterior 
abdominal incision, which is closed around a tube. Slow obliteration by 
granulations will occur, which may be assisted by the insertion of gauze 
plugging. If marsupialisation is impossible, the peritoneum is packed off and 
the cyst drained. In many cases it is wise to perform this drainage through a 
counter-incision in the loin. Permanent sinuses occasionally follow either of 
these procedures, while the discharge proves highly irritating to the skin, 
which its ferment digests, so the skin must be protected by an ointment 
made up with paraffin rather than any form of animal fat. Other procedures 
have been adopted, such as draining the cyst into the duodenum by means of 
an intestinal suture. 

Cases of pancreatic cyst always should be operated on ,as otherwise they will 
prove fatal in time. 

Pancreatic Calculus. These are nearly always the result of infection and 
inflammation of the gland, and are frequently accompanied by gall-stones. 
They give rise to marked inflammatory changes in the pancreas, both acute 
and chronic, and by their irritation may cause the onset of malignant disease. 
They usually consist of carbonate of calcium and give rise to colic, rather 
resembling biliary colic save that the pain is nearer the midline, while all the 
symptoms of chronic pancreatitis may be present. If large in size, they may 
block both the main pancreatic duct and the common bile-duct and thus 
cause jaundice. The condition is not often diagnosed, but if it is the stones 
should be removed by opening the abdomen, incising the pancreas down 
to its duct and finally suturing it. 

Carcinoma of the Pancreas. Though sarcoma, fibroma and endothelioma 
have been described very rarely in this organ, carcinoma of the pancreas is 
by no means uncommon in patients between forty and sixty. Secondary 
growths may occur in connection with any other form of abdominal carcinoma, 
while primary carcinoma of the pancreas is of the spheroidal type, is markedly 
fibrous, and usually occurs in the head of the organ, where it gives rise to a 
hard oval mass right at the back of the abdomen. It rarely can be felt from 
outside, except in very thin patients in the later stages. The liver and glands 
in the hepatic tissues are soon implicated. 

In many cases it produces only very vague symptoms until the growth com- 
mences to press upon the common bile-duct, when intense Jaundice suddenly 
sets in. This jaundice is deep, the patient becoming of a greenish colour, 
persistent and unvarying; loss of appetite, energy and weight rapidly occur. 
Pain is often remarkably absent ; when it occurs it is in the left side of the epi- 
gastrium, and goes through to the back of the chest. Distension of the gall- 
bladder and enlargement of the liver also occur. In the later stages, as well 
as jaundice, pyloric obstruction with vomiting may set in, while pressure 
upon the portal vein will occur and give rise to ascites. The inferior vena 
cava may be obstructed and cause cedema of both legs. 

The persistent obstructive jaundice, which is often practically the only 
symptom for some time, is of importance, as this is also the chief symptom 
of obstruction of the common duct by a gall-stone. In the latter case there 
is likely to be more marked pain, but the two conditions usually can be 
distinguished by a useful rule known as Courvoisier’s Law ; this states that 
in obstructive jaundice due to carcinoma of the head of the pancreas the 
gall-bladder is distended and palpable, while when the jaundice is due to 
an impacted gall-stone the gall-bladder is shrunken and impalpable. This 
rule is nearly always true, though an obvious exception will occur when gall- 
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stones are impacted both in the common duct and in the cystic duct, for here 
there will be obstructive jaundice, while the gall-bladder will be tensely 
distended with mucus. 

Carcinomata or very rarely adenomata of the pancreas which involve the 
islets of Langerhans have in a few instances been found to give rise to excessive 
activity of the islets leading to hyperinsulinism and marked reduction in the 
blood sugar with hypoglycemic symptoms. Such a condition may of course 
also be due to the influence of the anterior part of the pituitary, the adrenals, 
or changes in the liver, all of which must be considered as possible causes. 

The symptoms which arise are :— 

(1) Attacks of nervous or gastric disturbance, especially during fasting, with 
faintness, twitchings, irritability, confusion, and even coma. 

(2) Marked diminution in the blood sugar percentage. 

(3) Rapid relief if large amounts of glucose are given. 

These symptoms if due to pancreatic influence can be cured by removal 
of tumours, or of islet tissue or by resection of the tail or body of the gland. 

Treatment. Removal of such a growth is rarely practicable. Two or three 
cases have been reported, but the operation is difficult and dangerous. 

On the other hand, the discomfort and itching associated with the intense 
jaundice can be removed, and the patient’s digestive powers and general 
comfort much improved and his life prolonged, by performing a cholecysto- 
gastrostomy or cholecystenterostomy so that the bile can pass into the stomach 
or bowel. In some cases even a cholecystostomy has been performed ; this 
will lead to permanent biliary fistula. Few patients will live for more than 
a year, and usually death occurs within eight months, 


DISEASES OF THE SPLEEN 


Surgical Anatomy. The spleen lies in the upper left part of the abdomen 
wedged in between the stomach, the diaphragm, and the left kidney, its greatest 
length lying roughly along the tenth rib. Thus, unless it is prolapsed and unduly 
mobile, the organ is not palpable unless it is considerably enlarged. The sli ghter 
degrees of enlargement, however, usually may be detected by means of percussion. 

A splenic tumour due to enlargement of the spleen is usually characteristic ; 
it projects downwards under the left costal margin, pointing towards the umbilious, 
is smooth and firm, and closely in contact with the anterior abdominal wall. , The 
characteristic notch usually can be felt on its anterior border, while the swelling is 
dull to percussion all over and moves freely on respiration. Such a swelling does 
not bulge out into the loin, and cannot be palpated bimanually with one hand 
behind as can a renal tumour. It occasionally increases in size after meals. 

The spleen is almost completely surrounded by peritoneum, which passes from 
it on to the stomach and left kidney. The attachments which fix it in place are 
very indefinite, so that in many cases it becomes abnormally mobile. It is a very 
vascular organ, its arterial blood reaching it via the large and tortuoua splenio 
artery, a branch of the coeliac axis, which passes behind the upper border of the 
pancreas and then traverses the lieno-renal ligament to reach the hilum of the 
spleen, which the vessel enters having given off the vasa brevia to the fundus of 
the stomach. The splenic vein, a large thin-walled vessel, joins the superior mesen- 
teric behind the neck of the pancreas to form the portal vein. It has been shown 
that the blood from the splenic vein passes to the right lobe of the liver. 

Little is known of the function of the spleen, save that it is concerned in some way 
in destroying worn-out red corpuscles, possibly in the formation of lymphocytes, and 
certainly that it is an organ where micro-organisms, etc., are removed from the blood 
in large numbers by the phagocytic action of the white cells congregated in nodules 
in the organ. Many other fanciful functions have been ascribed to it, euch as that 
it acta as a reservoir of blood for the digestive system, or as a filter which removes 
organisms in the blood. No evil effects follow removal of the organ, though there 
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may be some temporary alteration in the percentage of red cells and white cells in the 
blood, acoompanied by enlargement of the lymphatic glands all over the body. 

In certain diseases, an abnormal destruction of red cells and blood platelets occurs 
in the spleen, the removal of which effects a cure. 


Injuries and Rupture of the Spleen. These are described in Chapter XIII., 
on p.519. Their symptoms are chiefly those of internal hemorrhage. 

Splenic Abscess. Abscesses in the spleen are not very uncommon and are 
frequently the result of breaking down infarcts. Thus they occur in typhoid, 
pysmia, endocarditis, or in association with injuries, where they are probably 
the result of the infection of a hematoma ; a suppurating hydatid cyst may 
be the cause. Such an abscess is liable to burst into the peritoneum, the 
pleura, the stomach or bowel, and may give rise to pylephlebitis. Occasionally 
it points and bursts externally in the loin. 

The symptoms are vague; rigors, high fever, and loss of weight occur, 
accompanied by pain and tenderness over the spleen, which may be felt to 
be enlarged. Frequently there will be signs of collapse of the base of the left 
lung, with pleurisy or even a peritoneal rub on respiration. In many cases 
the condition closely resembles a subphrenic abscess on the left side. 

Treatment. If the condition is diagnosed the abscess must be opened and 
drained ; this is best done from the peritoneal aspect, the peritoneal cavity 
being packed off. In many cases large masses of necrosed splenic tissue will 
need removal. 

Cysts and Tumours of the Spleen. These conditions are all rare. Hydatid 
cysts or simple lymphatic serous cysts are both seen; primary sarcoma, 
secondary sarcoma and carcinoma both occur also. Tuberculosis of the spleen 
gives rise to an enlarged and hard organ. For all these conditions, except the 
secondary growths, the organ should be removed. 

Floating Spleen. This is a not uncommon condition in which the spleen 
has an extra long pedicle and is free to move about the abdomen, where it 
has been found even in the right iliac fossa or the pelvis. In some instances 
torsion of the pedicle, with strangulation, has occurred, though the pedicle 
is occasionally found twisted without the blood supply being interfered with. 
It is usually seen in thin women who have borne many children ; but injuries 
or the presence of splenic enlargement undoubtedly predispose to it. The 
organ is usually enlarged and gives rise to a freely movable, rounded tumour, 
which swings about the abdomen on a pedicle in an arc of a circle which is 
concave upwards. It has the characteristic splenic shape, while the notch 
may be felt. The normal splenic dulness is absent, while vague pains and 
symptoms arise as the result of its dragging upon other organs, such as the 
stomach or duodenum. It has even pressed upon the pelvic organs, and been 
found in an inguinal hernia. 

Treatment. Many cases are relieved by the use of a belt, accompanied by 
a long rest in bed and a diet calculated to fatten the abdominal wall. 

Splenopexy is an operation which is often successful, and it should be 
performed provided the spleen is healthy and not very enlarged. The 
peritoneum is dissected up in the form of a pocket at the back and outer 
side of the abdomen over the twelfth rib, and a bed made for the organ 
there. The spleen is slipped through into this pocket and fixed there 
with stitches, while the peritoneum is snugly stitched around the splenic 
pedicle. 

Another method of fixing the spleen is to expose the organ and pack gauze 
round it for four or five days to give rise to the formation of achesions. 
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If the organ is diseased or enlarged, or if splenopexy fails, splenectomy 
should be performed. 

Enlargement of the Spleen. This is a common condition and due to a great 
variety of causes. In many of these cases removal of the spleen is beneficial, 
but it is not so in all of them; while in some it is positively harmful. Most 
of the conditions giving rise to diffuse enlargement of the spleen are medical 
in nature, and reference must be made to books on general medicine and 
tropical diseases for a full description of them. In the subjoined list only the 
main points of those conditions likely to be benefited by splenectomy are 
indicated briefly. It should be understood clearly that this operation should 
never be performed in any of these conditions without careful investigation 
in collaboration with a physician and a pathologist. 

(1) In many blood diseases enlargement of the spleen occurs; thus it is 
marked in splenomedullary leucocythemia (leukemia). It is very doubtful 
if splenectomy produces any benefit in this condition. At one time it was 
thought to be fatal, but recently it has been found that a preliminary applica 
tion of radium produces an improvement, and after this splenectomy possibly 
may produce a further improvement. 

In splenic anemia (Banti’s disease) an enlarged spleen occurs, accompanied 
in its later stages by a cirrhotic liver and a secondary anemia which is often 
marked. There is a low colour index and a rather low platelet count, though 
rarely this may be normal or even increased ; no leucocytosis is present. In 
the early stages of the cirrhosis this change can be shown to be confined to 
the right lobe of the liver, to which area, it has been shown, the splenic 
blood passes from the portal vein. 

In the early stages of this disease 
marked improvement and even cure 
follows removal of the spleen, the 
anemia subsequently disappearing ; 
even in advanced cases splenectomy is 
followed by marked improvement in 
the blood condition and even lessening 
of the hepatic cirrhosis. 

No splenectomy should be under- 
taken in cases with a high platelet 
count, as in several such cases death 
has occurred subsequently from portal 
thrombosis. 

In pernicious anemia enlargement 
of the spleen sometimes occurs ; here 
splenectomy has a very high mortality 
and is of very doubtful benefit, though 
some improvements have been re- 
ported. 

In all the above conditions, if a 
splenectomy is determined upon, its 
mortality will be lessened considerably 
if a preliminary blood transfusion 1s 
performed. eee ee ee 

(2) Chronic Purpura Simplex. The s opessance of the splenic substance. 
spleen is seldom obviously enlarged 
in this condition, where there is often no other obvious blood change save 
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a low platelet count. Immediate and lasting relief from subsequent bleeding 
follows splenectomy, which should be performed in all cases where a diagnosis 
of purpura simplex is established. 

(3) Acholuric Jaundice. This disease, which is sometimes known as 
congenital familial acholuric jaundice, or hemolytic jaundice, is a rare 
condition which, when it occurs, is sometimes congenital and tends to 
run in families. -There is jaundice, without bile in the urine and with 
normal-coloured stools, the condition being due to a very marked abnor- 
mal hemolysis and being accompanied by severe secondary anemia, while 
it is not uncommon to find attacks of pyrexia at intervals, which are 
accompanied by tenderness and further enlargement of the spleen. A very 
marked increased fragility of the blood corpuscles is often present. It is an 
odd thing that in many cases gall-stones are present, though there is 
quite definitely no obstruction of the bile-duct. This condition is usually 
cured rapidly by removal of the spleen, which always should be advocated. 

(4) Malaria is one of the commonest causes of enlargement of the spleen. 
Such an enlarged spleen is known as the “ ague cake,” and is exceedingly 
fragile, adherent, and liable to rupture. In certain tropical countries a 
recognised form of assassination has been that of delivering a smart blow 
over the spleen, which will rupture the malarial organ almost universally 
present and lead to the death of the patient. A special instrument has even 
been provided by the Chinese for this pastime, known as a larang. Before 
removal of a malarial spleen, which is often advisable, all the ordinary 
methods of medical treatment must be tried. 

Removal of a malarial spleen is urgently demanded if it is ruptured, and 
is justifiable if the enlargement is causing serious pain and discomfort. 
It may be a very difficult operation. Marked improvement follows splenec- 
tomy in those cases where severe anemia is present with a large hard spleen. 

(5) In Egyptian splenomegaly great improvement has followed splenectomy. 

(6) Gaucher's Splenomegaly. Here the organ contains multiple rounded 
granulomatous masses which may be sarcomatous as they also occur in the 
liver, and sometimes all over the body in the skin and subcutaneous tissues. 
There is great enlargement of the liver and spleen and marked ascites. 
The cases do well after splenectomy. 

(7) In injuries of the spleen, tumours, cysts, abscesses, and a few cases of 
splenomegaly of unknown origin the operation is generally required. 

Splenectomy should NEVER be performed in certain diseases : 

(1) Hodgkin’s Disease (see Vol. I., Ch. XI.). Here enlargement of the spleen 
occurs in association with lymphadenomatous deposits elsewhere all over the 
body. Splenectomy is absolutely contraindicated. 

(2) In kala-azar ; here the spleen is enlarged, and splenic puncture to with- 
draw blood to establish the diagnosis is often performed. Splenectomy 
should not be performed. 

(3) There are many general diseases, such as congenital syphilis, typhoid, 
amyloid disease, rickets, general tuberculosis, cirrhosis of the liver, and cases 
where there is marked back pressure from the heart due to valvular disease 
or disease of the lungs, where enlargement of the spleen occurs. In all these 
conditions, of course, splenectomy is absolutely contraindicated. 


SPLENECTOMY 


Though many incisions have been advocated for this operation, suoh as one 
parallel to the left costal margin, a transverse incision, and a T-shaped incision, 
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in nearly every case it can be comfortably done, if the patient is sufficiently relaxed, 
through a long vertical incision, either splitting or drawing aside the left reotus 
muscle. Incisions in which the costal margin is resected are hardly ever required. 
The spleen having been identified, it must be examined carefully to see if adhesions 
are present. If there are none and there seldom are, the operation may be easy. 
Occasionally, however, these are present, especially if previous X-ray therapy has 
been applied, and then the operation may be one of the most difficult in surgery, or 
even impossible. It must be remembered that the spleen is very easily torn, often 
being softer than the adhesions in its neighbourhood, and fatal hemorrhage is easily 
caused, The lower part of the gastro-splenic omentum having been divided between 
ligatures, the organ is gently drawn up to the wound and the outer layer of the lieno- 
renal ligament carefully divided with a knife; hemorrhage seldom occurs save 
rarely at the upper end of the ligament. (There is reason to think failure to perform 
this step is the reason why some surgeons meet with such frequent adhesions.) The 
spleen now can be brought to the surface easily, the pancreatic tail identified and 
isolated, and the splenic vessels ligatured and severed. Care should be taken to 
divide the artery first and allow a few minutes for the blood to drain from the organ, 
which should not be squeezed, before severing the vein. 

After this operation heematemesis sometimes occurs, but this is almost certainly 
due to damage to the veins of the vasa brevia, which causes congestion of the stomach. 
In other cases an inexplicable pyrexia is seen for some days ; this is possibly due to 
damage to the tail of the pancreas, permitting the escape of pancreatic fluid, and 
care should be taken that this damage does not occur when dealing with the splenic 
pedicle. Septic infection of the pedicle is not uncommon. 


CHAPTER XIX 


INJURIES AND DISEASES OF THE RECTUM, ANUS AND 
ISCHIORECTAL FOSS: 


Surgical Anatomy. Surgically, the rectum may be said to extend from the 
pelvirectal junction, situated in front of the sacral promontory, to the exit of the 
anal canal on the surface between the nates. Anatomically and developmentally, 
however, this length of the intestinal canal comprises two separate entities :— 

(a) The rectum proper, developed from the hinder end of the midgut, and endo- 
dermal in origin, which extends from the pelvirectal juncture to the upper end of 
the narrow anal canal. The rectum is 5 or 6 inches long, and lined with thick 
columnar-celled epithelium, in which are numerous tubular mucous glands; this 
mucous membrane is thrown into transverse folds, of which three, usually one on the 
right and two on the left at a lower and higher level, are especially prominent, and 
form the valves of Houston, which may interfere with the passage of the proctoscope. 

(6) The anal canal, developed from the epidermal invagination of the cloaca 
(proctodeum), and originally separated from the rectum by a membrane, which 
disappears about the fourth month of intrauterine life; the edges of this can be 
seen in the adult at the ano-rectal junction as the thin white line of Hilton. The 
anal canal is smooth and lined with stratified epithelium, while around the anal 
margin the skin is thrown up in radiating ruge ; at the upper end are seen a series of 
thickened longitudinal processes, the columns of Morgagni, between which lie the 
pitlike sinuses and valves of Morgagnt, which may be torn away or lodge foreign 
bodies and serve as a starting point for perianal] infections. 

The musculature. The walls of the rectum and anus consist of longitudinal and 
circular fibres homogeneously distributed, and fusing just above the ano-rectal 
junction with the levatores ani and internal sphincter muscles, which together with 
the thick ringlike external sphincter ani surrounding the anal canal establish a 
certain amount of voluntary control over evacuation of the lower bowel. The 
nerve supply of the muscles is derived from the sympathetic, except the externa] 
sphincter and levatores ani, which get their supply from the pudic nerve. 

The arterial supply of the upper part of the rectum and rectal mucosa is derived 
from the superior hemorrhoidal, a direct downward continuation of the inferior 
mesenteric artery, while that of the anal canal, lower part of the rectum, and ischio- 
rectal fossse: is from the inferior hemorrhoidal branch of the internal iliac artery. 
Around and in the wall of the lower part of the rectum free anastomosis occurs 
between the superior and inferior hemorrhoidals, and to a lesser extent with the 
middle hemorrhoidal which, however, is mainly exhausted in supplying the peri- 
rectal cellular tissue. 

The venous return is important, as the superior hemorrhoidal vein, draining the 
rectal wall and mucosa, passes into the valveless portal circulation, while the inferior 
hemorrhoidal drains the anal canal across the ischiorectal fossx# to the systemic 
circulation. The radicles of these two veins inosculate freely in the submucous 
tissue of the lower end of the rectum, and any obstruction to the venous outflow 
of the portal circulation is reflected to this dependent area, where the distended 
veins bulging into the rectal lumen constitute hemorrhoids, and earn for this area 
of the mucosa the title of the “ pile-bearing area.” 

The lymphatic drainage of the rectum runs around the gut, and thence into the 
numerous nodes lying in the cellular tissue behind and beside the bowel in the concave 
sacral bend of the pelvis, whence the lymph drains up via the lower part of the 
sigmoid mesocolon into the aortic lymph nodes. 

The anal canal, perineum and ischiorectal fossa, and to some extent the lower 
two inches of the rectum, drain into the inner group of the horizontal inguinal 
nodes (Vol. I., Ch. V.); when inflamed these may be mistaken. not infrequently 
for a strangulated or irreducible femoral hernia (Chapter XIV., p. 598) if the anal or 
rectal infection be overlooked. 
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Hzamination of the anal canal and rectum never should be omitted in any case of 
abdominal injury or disease, and may be conducted either digitally or visually with 
the aid of the proctoscope or sigmoidoscope. 

(a) Digital examination is conducted with the index, or index and middle fingers, 
which should be encased on every occasion in a rubber glove, which must be greased 





Fic. 268. Patient in the lithotomy position. 


to facilitate the passage of the digit into the rectum. The best position is to have 
the patient standing and instruct him to squat on the examining finger, when, as 
he strains down, the lower 5 or 6 inches of the bowel may be explored ; it is more 
usual to examine in the genupectoral or lateral prone position, but in these attitudes 
only 3 or 4 inches of the bowel can be reached by the examining finger. 

In examining the rectum digitally note any spasm of the sphincter, and in the 
male the feel and consistence of the prostate, on which the finger impinges anteriorly, 
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Fic, 269. Sigmoidoscopic appearances in the rectum. A. Normal rectum. 
B. Carcinoma of the rectum. 


and the vesicule seminales above this; also if the mucosa is movable over them. 
In the female the cervix uteri forms « rounded prominence, felt moving through the 
rectal wall, and if a pessary is worn in the vagina this also will be detected. The 
rectum should feel moist and warm to the examining digit, and the mucosa smooth 
and velvety; any abnormal hardness or irregularity in the lumen or around the 
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bowel wall should be noted. The condition of the perineum, perianal skin, and 
ischiorecta] fossse should be observed. 

(b) Visual Hxamination. A greased proctoscope or sigmotdoscope is carefully 
introduced through the anal canal, with or without an anesthetic, and the inner 
aspect of the bowel examined by direct vision, light being provided by an electric 
lamp in the lumen of the tube-like instrument. 

The sigmoidoscope, which consists of a long tube about one and a half inches in 
diameter, is stopped with an obturator and gently introduced through the anus. The 
patient may be in the lithotomy or left lateral prone position; where the instrument 
is introduced under local anzsthesia, the genupectoral position is to be preferred, 
as the bowel can then be “threaded ”’ over the instrument by manipulation through 
the abdominal wall. 

So soon as the sigmoidoscope is introduced the obturator is withdrawn, the light 
inserted, and the instrument passed gradually up under direct observation. Much 
assistance may be afforded by judicious inflation of the bowel with air, but the pump 
must be under control of the surgeon. Some difficulty may be experienced in passing 
the pelvirectal junction, but if the instrument is gently manipulated by depressing 
the handle to the right and backwards, the front end will be guided forwards and 
to the left around the sacral promontory into the colon. 

By this means tumours, ulcers, etc., can be detected readily and if the bowel be 
clear, a view obtained up to the splenic flexure, which appears as a slit running antero- 
posteriorly in the bowel. The colon and rectum should be examined carefully again 
on withdrawing the sigmoidoscope. Should the bowel wall by accident be perforated 
by the instrument, an immediate laparotomy must be performed and the rent 
sutured, when no untoward results usually accrue from the mishap. 


CONGENITAL MALFORMATIONS 


Persistence of the hind gut (neurenteric canal) is infrequent and always in- 
complete, solid tumours (chordoma) or cysts being found behind the rectum 
and anterior to the vertebral bodies. Such cysts are tubulo-dermoids (Vol. I., 
Ch. VIII.) in type. Sacrococcygeal sinuses met with in this region are usually 
due to breaking down of such cysts following infection. These sinuses are 
lined with epithelium and call for extensive dissection to ensure their complete 
removal. 

Persistence of the cloacal membrane (primitive streak) is far more frequent 
and gives rise to imperforate anus in its common form, where only a thin 
membrane prevents the escape of meconium; this bulges the membrane 
through the anal canal as a plum-coloured mass, more obvious when the child 
strains and cries. 

Absence of development of the rectum is not common, but again gives rise 
to imperforate anus, the anal canal being present and admitting the finger, 
which passes into a cul-de-sac. On exploration the distended colon may be 
felt and found at the pelvic brim. 

Failure of formation of the proctodeal invagination is the third cause of 
imperforate anus, a small pigmented area being present on the perineal 
raphé, which is usually bulged outwards by the distended rectum behind. 

Failure of development of the longitudinal septum, which grows down in the 
second month of intrauterine life, and normally separates the genitourinary 
canals from the rectum and anus, will permit of the bowel opening into the 
bladder, urethra or vagina. This deformity is often present with imperforate 
anus. 

Clinically, imperforate anus, if undetected, will give rise to signs of 
intestinal obstruction after some days. No meconium is passed, and examina- 
tion will reveal an absence of the anus (in whicli case a perineal bulge is 
usually present, more obvious when the child cries) or the presence of an anal 
cul-de-sac net connected with the rectum. Other deformities may coexist, 
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the commonest of which in female children is a rectovaginal fistula, through 
which liquid feces will be passed, the baby being incontinent. Partial 
occlusion of the anal canal may be present. 

Treatment. The imperforate anus must be dealt with promptly by dividing 
the thin, bulging cloacal membrane, if this be the cause. In other cases an 
incision must be made through the perineal raphé in the position of the anus ; 
the cellular tissue is gently explored, care being taken not to dama ge the 
ureters, and the lower end of the rectum or colon located, drawn down to 
the anus, opened and sutured to the skin edge. If the bowel cannot be brought 
down a colostomy should be performed, and many surgeons prefer this method 
in all cases, as the child is usually incontinent, except when only a membranous 
septum is present. 

In cases of communication with the genital and urinary canals a colostomy 
should be undertaken, and in some cases the communication can be closed 
subsequently, but no operation is advisable for three or six months unless 
obstruction occurs. 

Dermoid cysts can be detected as rounded masses outside the bowel and 
seldom give rise to symptoms till adult life, when they may obstruct labour 
in the female. Rarely a ventral meningocele in the lower lumbar or sacral 
region may give rise to errors in diagnosis. Infection and suppuration rarely 
occur. 

The treatment consists in excision only if symptoms occur. 


INJURIES OF THE RECTUM AND ANUS 


These have already been discussed (Chapter XIII., p. 526), but it cannot be 
impressed too strongly on the reader that any wound of the buttocks and 
perineum is very liable to damage the rectum, which in all such cases should 
be examined carefully digitally and, if possible, visually through a procto- 
scope. Foreign bodies introduced through the anus also may cause perforation 
of the bowel, which usually takes the form of a rent opening into the peri- 
rectal cellular tissue ; but if the body is sufficiently long to reach the region 
of the pelvirectal junction, it may penetrate into the peritoneal cavity. In the 
male the bladder and urethra are very liable to be damaged at the same time. 

As already stated, there may be great initial shock, but often nothing 
suggests damage to the bowel until pelvic cellulitis or peritonitis supervene. 

Treatment consists in suture with, if necessary, laparotomy and colostomy. 

The anus may be lacerated, and occasionally the external sphincter muscle 
ruptured, by over-stretching in the rough introduction of surgical instruments 
or foreign bodies. 

Treatment consists in hot bathing and the application of unguents; the 
incontinence consequent on muscle rupture is usually of a temporary nature. 
Should suppuration occur, the inner inguinal nodes will be enlarged and 
tender, and as there is constipation due to pain on defecation they may be 
mistaken for a strangulated femoral hernia unless the perineum be examined. 

Foreign Bodies. ‘Three sorts of foreign bodies may be met with in the 
rectum :— 

(a) Swallowed bodies, such as tooth plates, coins and bones. which usually 
catch up in the valves of Morgagni and may start a fissure-in-ano (p. 782) 
or a perirectal abscess (p. 786). — 

(b) Introduced bodies passed up through the anus, which may vary in size 
from a pea to a soda-water bottle, even including a bust of Napoleon. 
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(c) Bodies formed .in the intestinal tract, such as gall-stones and intestinal 
sand. 

Clinically, the presence of a foreign body is indicated by pain and 
tenesmus, and if it has been present some time a purulent discharge may be 
seen or blood may be passed. Sharp bodies tend to penetrate the rectal 
wall, when infection, with consequent perirectal abscess, often results. 

Digital, visual, and X-ray examination should be conducted and the body 
located and removed through the anus, if possible or if not, by laparotomy. 
In the case of large bodies anssthesia is required, but the anal canal can be 
stretched under 4 per cent. cocaine ointment. 


INFLAMMATION OF THE RECTUM 


The rectum, like the colon, is very liable to infection from the stasis of 
intestinal contents, and proctitis is therefore more likely to be met with in 
constipated subjects, when, owing to slight trauma from the passage of 
scybale, periproctitis often may be associated with the inflammation of the 
rectal mucosa, and ulceration is not infrequently present. 

Catarrhal or mucous proctitis is often associated with a like condition in 
the colon and is characterised by a feeling of tenesmus, with a glairy white 
discharge which usually dries around the anus and is a fruitful source of 
pruritus. 

The condition is seen in chronic constipation, mucous colitis, the presence 
of foreign bodies or scybala in the rectum, hemorrhoids, worms in the lower 
bowel, and last and most important, in association with neoplsams of the 
bowel, of which carcinoma is the most common. 

If the mucus excreted is excessive there may be a continuous pseudo- 
_ diarrhoea, which is most marked when the patient is up and about, and usually 
causes an immediate desire for the closet so soon as the upright position is 
assumed on getting up in the morning (morning diarrhea). 

Treatment consists in discovering the cause and treating this, when the 
secondary proctitis will subside. Tumours need excision, scybala and foreign 
bodies removal by suitable means. Cases due to coexisting mucous colitis 
(Chapter XVI., p. 661) are very intractable, but if the etiological bacteria 
can be discovered, vaccines may yield good results, especially in those cases 
due to B. mucosus capsulatus. 

Irrigation with normal saline, 1 per cent. silver nitrate solution or boric 
lotion may be a useful adjunct to the foregoing treatment. Drastic purgation 
should be avoided. 

Purulent proctitis is characterised by great rectal pain, tenesmus, constipa- 
tion, and purulent discharge which dries round the anus, and makes this 
excoriated, sore and itching. Inguinal adenitis often occurs, as also peri- 
proctitis and abscess formation in the ischiorectal fosse. 

(a) The disease may be an advanced stage of catarrhal proctitis, and due 
to similar causes which have been persistently neglected, and in these cases 
treatment on the lines indicated will effect a cure. 

(6) Gonorrheal proctitis is by no means uncommon in women as a result of 
infection from the vulva, and in young men as a result of sexual malpraxis. 
There is a mucoid discharge for a few days after infection, with a tendency 
to diarrhowa and a feeling as if rough sand is present in the bowel. In two or 
three days the discharge becomes copious and purulent, with a development 
of inguinal adenitis and aggravation of all local symptoms. Severe tenesmus, 
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with frequent attempts at stool, are characteristic, and in severe cases blood 
may be passed and the inflamed mucosa prolapsed. The perianal skin is 
fissured, codematous and tender. Rectal examination is very painful and 
must be made with a gloved finger; the mucosa is mdematous and tender, 
and on visual examination is seen to be red, velvety, and secreting mucopus 
or frank pus from the crypts. Later, ulceration and subsequent stricture, 
from fibrosis, are frequent sequel of the inflammation. 

Treatment. Hot hip baths and rectal Irrigations give great relief, and in 
addition the bowel should be swabbed with 3 per cent. silver nitrate solution 
and gonococcal vaccine administered while sulphanilamides are taken by 
mouth. Needless to remark the patient should be isolated and all bedpans, 
instruments, linen, etc., carefully sterilised after use and marked. Gentle 
aperients, such as Cascara sagrada, grs. iii, or Conf. senna, Jii, should be 
given regularly. 

(c) Dysenteric proctitis may occur after (1) bacillary dysentery, when the 
organisms can be recovered from the thick mucopurulent discharge; the 
bowel is much ulcerated, and often tunnels of granulation tissue occur under 
apparently intact mucosa. The condition yields to antisera and irrigation, 
but rectal stricture and hemorrhoids are liable to persist. 

(2) Amabic Dysentery. Here the condition is more severe, with a thin sero- 
purulent discharge, among which shreds of mucosa and amcebe can be found. 
The mucosa is much ulcerated and oedematous, with extensive tunnelling ; 
this involves the rectal wall, which becomes thickened and contracted to a 
lumen like a pipe-stem. In both varieties the colon is extensively involved also. 

Treatment consists in daily injections of emetin and lavage of the bowel 
with 1 per cent. quinine sulphate solution, but the prognosis is grave ; those 
cases where the mucosa is destroyed and the bowel contracted are always 
fatal, and present signs very like those seen in tuberculous peritonitis 
(Chapter XIIT., p. 550). 

(2) Gummatous proctitis is rarely seen but may cause a purulent discharge, 
examination showing the whole rectum to be cedematous, with numerous 
small, round, punched-out ulcers. Strictures frequently follow. 

(e) Tuberculous proctitis is more common and always occurs in patients 
with pulmonary or intestinal tuberculosis, the bacilli being deposited on the 
lower end of the rectal wall, and there causing ulceration with consequent 
fistula formation. 

(f) Bilharzial proctitis is common in Egypt, South Africa and Mesopo- 
tamia, and may be associated with bladder lesions. There is free rectal 
bleeding, and sometimes a mass of granulations protrudes from the anus, 
but in any case the rectal mucosa feels soft and spongy, the finger sinking 
into it, and on visual examination it resembles a red pile carpet ; the typical 
spiked ova can be isolated from these granulations. The condition is common 
in children, and usually causes severe ansmia, but tends to gradual spon- 
taneous cure if the patient is removed from the infected area. Antimony 
salts should be administered intravenously (Vol. I., Ch. VI). _ 

(g) Yaws also affects the rectum and anus, producing @ somewhat similar 
appearance and yielding readily to injection of neosalvarsan. 

Both these conditions are often followed by stricture of the rectum. = 

(kh) Threadworms (Oxyuris vermicularis) are a common cause of proctitis 
and pruritis ani in children and should be treated by irrigation of the rectum 
with salt or quassia solution, and the administration of calomel, gr. 1, and 
santonin, grs. iii, for three successive nights. 
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ULCERATION OF THE RECTUM 


This results from localised or generalised destruction of the rectal mucosa 
in any of these infections, and the characteristics seen elsewhere in the body 
are often masked by secondary infection from the feeces. The commoner ulcers 
seen on proctoscopy are briefly described below. 

(1) Simple ulcers result from the pressure of foreign bodies or scybala and 
are sometimes called fecal ulcers. Such ulcers are usually small and circular 
in shape and may be multiple ; the mucosa around may be somewhat cedema- 
tous, but is otherwise healthy. The ulceration is usually at the lower end of 
the rectum or in the anal canal ; there is a mucosanious discharge and pain on 
defeecation. 

Fissure-in-ano is an example of simple ulceration following trauma, a hard 
scybalous mass usually catching in one of the valves of Morgagni, which is 
torn away, pulling with it a strip of anal mucosa, which rolls up and lies at 
the lower end of the fissure as an cedematous mass, the so-called ‘‘ sentinel 
pile ” of Ball (Fig. 271). The fissure is usually situated posteriorly and may 
escape notice unless the cedematous mucosa is retracted gently, when the 
smooth surface of the ulcer, usually broader above, will be detected, though the 
spasm of the sphincter ani may further mask it. There is a characteristic and 
great spasm of the sphincter ani, and the patient much resents attempts at 
examination because of the pain caused. For the same reason there is often 
constipation, every effort being made to avoid defecation, which is succeeded 
by an intense burning, sickening pain of from a few minutes to several hours’ 
duration. 

The condition is rare in children, but when present often causes reflex 
retention of urine. The motions are usually narrow and ribbon-like, owing to 
the reflex spasm of the externa] sphincter, and may be streaked with blood in 
the region of the fissure. 

Treatment is simple and consists in over-stretching and so temporarily 
paralysing the external sphincter, care being taken not to rupture its fibres, 
an operation which yields very excellent results. Some surgeons prefer to 
curette the ulcer or excise the area and suture the raw surfaces, but these give 
no better results than the more simple procedure, except in old-standing and 
neglected cases where considerable fibrosis is present. When piles or fistula- 
in-ano coexist these need appropriate treatment. In early and mild cases the 
injection of a heavy oil basis containing a local anesthetic (such as A.B.A.), 
by producing temporary paralysis of the sphincter, may effect a cure, but in 
our experience recurrence of the fissure occurs not infrequently unless the 
sphincter is stretched also. 

As might be expected in any condition of ulceration of the mucous mem- 
brane, secondary infection of the perirectal cellular tissues and glands, 
often with abscess formation, are fairly common complications. 

(2) Dysenteric ulceration is characterised by numerous minute ulcers 
distributed throughout the rectum (and colon), the mucosa appearing 
generally thickened and oedematous, and often being tunnelled under its 
apparently normal surface with granulating tracks. Later there is a coales- 
cence of these ulcers with resultant formation of a large oval area, which 
appears smooth and shiny from the fibrous tissue in its floor; in still later 
cases the whole bowel is much thickened and contracted down, so that the 
lumen may be little larger than a pipe-stem and entirely denuded of mucous 
membrane. 
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(3) Tuberculous ulceration, as already stated, occurs in patients with 
pulmonary or intestinal tuberculosis, the ulceration usually occurring in the 
lower rectum or anal canal and often starting in the valves of Morgagni. 
Miliary tubercles can be seen in the thickened mucosa around the ulcer as 
greyish spots, and the ulcer itself is usually superficial, with codematous over- 
hung edges, oval in shape, and with rather abundant pale granulations on the 
floor. In one type, usually in the anal canal, the induration and nodulation 
around the ulcerated area assume great proportions, and this hyperplastic 
aie may be mistaken for carcinoma, the more so as it is frequent in 
adults. 

Penetration of the deeper ccats of the bowel and involvement of lymph 
nodes is the rule, so that ischiorectal abscess with subsequent fistula-in-ano is 
by no means uncommon (p. 787); this can be diagnosed on a microscopic 
section being made of the wall of 
the fistula when giant-celled systems 
are visible. 

(4) Syphilitic ulceration of the 
rectum may occur at any stage of 
the disease. 

(2) The primary sore is seen in 
the lower rectum or anal canal in 
women and youths as the result of 
sexual malpraxis, as a painless, 
indurated ulcer, with painless, dis- 
crete, mobile glands at the inner 
end of the inguinal group. The 
ulcer is usually situated at or 
within an inch or two of the anal 
orifice, and there is considerable 
surrounding induration. 

(b) Secondary syphilis may cause re 
“snail track” ulceration of Mi he Fic. 270. Condylomata at the anus with the 
rectum and anus, when the typical scar of a primary sore below. 
creeping, shiny, superficial erosions 
will be present. More often condylomata occur and present as a protruding 
mass of cedematous granulations covered with sodden epithelium and 
accompanied by a thin and often sanious discharge. In women they often 
extend forward around the vaginal orifice, but in either sex, if confined to 
the anal margin, they are often on a superficial examination diagnosed as 
hemorrhoids. 

(c) Tertiary or gummatous lesions may be localised, when a typical circular, 
punched-out ulcer will be seen; or diffuse, when the whole rectal wall is 
infiltrated, the mucosa oedematous, and many small circular ulcers will be 
present. This diffuse form is succeeded by dense fibrosis and stricture of the 
rectum ; perirectal infection with formation of numerous fistule and scarring 
is frequent. In women rectovaginal fistula may occur. . 

The diagnosis is usually easy as there are lesions elsewhere, and except in 
the primary stage the Wassermann will be positive. Condylomata should be 
treated with washes and iodoform powder dusted on; no operation should 
ever be undertaken for their removal. General antisyphilitic treatment 


should be instituted. L 
(5) Bilharziosis produces ulceration, though this is masked by the masses 
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of spongy, bleeding granulation tissue thrown out which, in slight cases, give 
the rectum a typical velvety appearance ; in severe cases they cause pro- 
trusion of masses of granulations, which may be mistaken for hemorrhoids. 
Bleeding is severe and intractable, and fistula formation common. 

(6) Malignant ulceration occurs in carcinoma, and the neoplasm can be 
detected on examination. 

Clinically the signs produced are very similar in all cases of ulceration of 
rectum, there being tenesmus and rectal discharge, with pain which varies in 
severity according to whether the ulcer is high in the rectum, when it may 
be absent, or in the canal, when it is severe and persistentafter defecation. 
As already stated, the accumulation of mucus in the bowel overnight causes 
the patient to run to the closet to defecate immediately on rising in the 
morning, while “spurious ’’ diarrhoea will occur in the day, flatus, mucus 
and small amounts of blood being voided. The condition is uncommon in 
children and young adults, and, on the whole, more often met with in women. 

“It must be understood that such symptoms in any patient over thirty- 
five should be regarded as probably due to malignant ulceration, and a 
thorough examination of the rectum must be carried out in all cases.” 

Treatment should be directed to the cause of the ulceration and the bowels 
regulated by some laxative such as Conf. senna, Ji, or Cascara sagrada, 
gTs. lll, O.n. 

Relief of local tenesmus follows hot baths, and, except in the case of an anal 
fissure, warm rectal irrigation is very comforting, besides tending to cleanse 
the ulcerated surface. 

Periproctitis or inflammation of the cellular tissue around the rectum is 
due nearly always to secondary pyogenic infection in ulcerative proctitis, 
which may be a direct invasion or be lymph-borne. A similar condition 
follows wounds of the rectum. Suppuration is common, and the various forms 
of perirectal, perianal and ischiorectal abscess result, with formation of 
persistent fistule in many cases. 

Rectal and anal strictures result in many cases from the cicatricial contraction 
subsequent to any of the foregoing inflammatory lesions, being particularly 
liable to occur in dysenteric, gonococcal, lympho-granulomatosis and diffuse 
gummatous lesions. Anal stricture is also seen in cases where an operation 
for hemorrhoids has been too thoroughly performed or been followed by 
breaking down of the mucous membrane (p. 794), and is deliberately aimed 
at in cases of rectal prolapse. Miles and others have described a spasmodic 
stricture of the anal sphincter, usually seen in elderly men, which, if neglected, 
gives rise to fibrosis just above the external sphincter ani with the formation 
of a ring of fibrous tissue (pecten band) in the sub-mucous tissues, possibly as a 
result of ischemia and infection. Carcinoma, of the “ring” variety, will 
produce a fibrous stricture, and the vast majority of cases are due to this 
cause, though dysentery runs a close second. 

The stricture may be linear, tubular or annular, according to its cause and 
extent, malignant strictures being usually annular and dysenteric tubular in 
type. The appearance of the bowel in a specimen is characteristic, the part 
above the stricture being thickened and distended, and often showing small 
ulcers in the mucosa, while that below is dilated, thinned and paralytic owing 
to the involvement of nerves and vessels in the fibrosed bowel wall; it is 
usually described as “ballooned.” If low down, paralysis of the sphincters 
with incontinence will result, while owing to impeded venous return hemor- 


rhoids are usually present. 
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Clinwally there are signs of intestinal obstruction, which may be slight or 
complete. Usually periods of obstinate constipation alternate with spurious 
diarrhea. The patient is generally wasted, with an earthy complexion and a 
rather red nose, the tongue dirty and the breath foul. Occasionally there 
may be vomiting, usually only when acute obstruction supervenes. The 
abdomen is often distended and much flatus passed. 

Hemorrhoids or rectal discharge from the ulceration are often present. 

On digital examination the rectum may be felt ballooned or the stricture 
palpable, and this can be detected on proctoscopic examination. 

Treatment is never very satisfactory, and in most cases inguinal colostomy 
gives the best results, and this in the case of the single simple stricture may 
be succeeded by perineal excision of the rectum. In malignant disease the 
bowel and tumour may be removed in suitable cases (p. 804). In simple 
stricture the cause should be treated and attempts made to dilate the stric- 
ture by the passage of graduated gum-elastic rectal bougies. If successful, 
this method should be carried on regularly at frequent intervals, and the 
patient may be given a bougie to pass daily. In venereal strictures improve- 
ment is recorded following oral administration of sulphanilamide. 

Proctotomy for the division of the stricture may be a necessary preliminary 
to this bougie treatment, and may be carried out from within by a series of 
linear incisiqns carried through the stricture (internal proctotomy); or the 
external method, where the bowel is exposed from behind, by removal of the 
coccyx and the incision carried from without inwards through its wall, may be 
employed. Hither is liable to be followed by perirectal suppuration. In those 
cases where a definite pecten band is present, some relief follows its division, 
but careful after-treatment and regular anal dilatation are necessary. In the 
early stages relief follows the administration of a mixture containing 


R Sod. Bicarb. . , . 3i 
Tinct. Belladonne . : . : . Myvi 
Aq. Chloroformi : . ad 3ssz. t.d.s. 


In any case the bowels must be kept regularly opened, and in stricture 
cases Lig. paraffin, Jii—3i, t.d.s. is by far the best aperient, as it not only 
liquefies but also lubricates the fecal residue. 


SUPPURATION AROUND THE RECTUM AND ANUS 


Suppuration in the cellular tissue and lymph nodes around the rectum and 
anus is a frequent sequel of any of the foregoing infections of the bowel, and 
also after inflammation of hemorrhoids, or of the skin of the perineum. The 
infection usually localises with abscess formation, but occasionally there is a 
generalised cellulitis, and in women this occurs secondary to pelvic cellulitis 
from uterine infections (Chapter XXII., p. 968). The infection is usually 
mixed, B. coli, staphylococci, and, occasionally, streptococci, being present; 
more rarely, gas-forming organisms are met with. Tubercle bacilli are also 
met with, but rarely in pure culture. 

According to the seat of the infection the abscess will be situated above the 
levator ani muscle (pelvirectal abscess), or below it (ischiorectal and perianal 
abscess), while according to the causative organism its onset will be acute or 
gradual, often the latter; the abscess is usually situated outside the bowel, 
but may be in the submucous tissue (submucous abscess), and, if unopened, will 
tend to point along the line of least zesistance. Owing to the constant move- 
ment of the muscles in the region and the devious route pursued by the 


pus tracking around muscle attachments, the tortuous track tends to provide 
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inadequate drainage, rest is insufficient, and infection from the bowel con- 
tinues, with the result that healing is long delayed and sinus and fistula 
(p. 787) are frequent sequele. 

Clinically, there is a sense of fulness and discomfort around the anus, 
which may be acute or scarcely noticeable at first. Later a swelling develops 
beside the anus in ischiorectal abscesses and can be detected on rectal 
examination in pelvirectal suppuration. This is at first boggy, and later 
definitely fluctuates. Constipation is usually present and may be relieved by 
the use of laxatives. 

The treatment consists in prompt incision as soon as the condition is 
diagnosed. This must be done under anesthesia and the incision freely made, 
but at the same time avoiding damage to the sphincters and levator ani, 





oe ot 


Fie. 271. The lower end of the rectum and the anal canal laid open from the front, 
showing :—A, ischiorectal abscess and F, sinus resulting from the same; B, D, sub- 
mucous abscesses; C’, pelvirectal abscess, with resulting fistula #, submucous and 
E', rare trans-levator ani route; G and G@}, hemorrhoids; H, fissure-in-ano with 
‘‘ sentinel pile.” 


especially the insertion of the latter into the lower rectal wall, or incontinence 
will ensue. Hot baths or rectal lavage may be carried out regularly, and if 
this line of treatment be pursued there is little chance of fistula resulting. 
Should hemorrhoids coexist, which is often the case, these should be dealt 
with subsequently. Packing and plugging is, as a rule, unnecessary and causes 
great discomfort to the patient. The patient should be kept at rest in bed for 
at least fourteen days. 

Varieties of Abscess. (1) Perianal abscess is more common in males and 
follows infection of the skin, usually from the friction of dirty clothes. The 
resulting lesion is similar to any other boil and calls for no special comment 
except that rest in bed for at least ten days is essential if the risk of sinus 
formation is to be avoided. The pus may lie occasionally between the anal 
mucosa and the external sphincter, when it usually points at the muco- 
cutaneous junction. 
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(2) Ischiorectal abscess arises in the lymph nodes in the ischiorectal fossa 
following infection around the sinuses of Morgagni, and is thus the com- 
monest form of perirectal abscess. Not infrequently it may be primarily 
tuberculous, when it presents as an induration of some standing beside 
the anus, but secondary infection sooner or later occurs and then an acute 
abscess develops. In the acute stage there is severe pain on defecation or 
attempting to sit down, and a brawny, red, fluctuating mass presents 
beside the anus. If unopened the pus usually points backwards and crosses 
the coccygeus muscle to burrow into the ischiorectal fossa on the opposite side, 
giving rise to a horseshoe fistula (p. 788). Walking becomes painful and 
retention of urine may occur. The abscess is commonest in adult males, and 
frequently follows infection of existing hemorrhoids, which need subsequent 
removal. 

Treatment consists in early and free incision, which may be made crucial 
or T-shaped to promote easy escape of pus. Hot baths should be given twice 
daily and a dry dressing worn between these. Plugging should be avoided, as 
it tends to bottle up pus. The patient should be kept at rest in bed for at 
least fourteen days, and the bowels kept open with gentle laxatives, such as 
Conf, Senne, 4i, o.n., or Liq. Paraffin, 3i, o.n. Heemorrhoids should be 
operated on about a month or six weeks after the abscess has healed. 

(3) Submucous rectal abscess is not common and presents as a longitudinal 
bulging swelling, detected on rectal examination. There is some pain and 
discomfort and occasionally tenesmus. If neglected a sinus results, and 
troublesome rectal discharge and pruritus ani are liable to set in. The abscess 
should be freely opened through a speculum by a longitudinal incision, and 
the rectum washed out regularly with warm saline. Rest in bed is advisable. 

(4) Pelvirectal abscess lies above the levator ani in the cellular tissue 
between that muscle and the upper part of the rectum, and usually occurs in 
the course of a general pelvic cellulitis, either from uterine infections in par- 
turient women or following appendicitis in children; more rarely it may 
result from dysenteric proctitis or carcinoma of the rectum, and more rarely 
still from tuberculous osteitis of the pelvis, usually secondary to disease of the 
hip joint. 

The pus usually bursts into the bowel above the levator ani, but occasionally 
may penetrate the muscle and point in the ischiorectal fossa. 

Clinically, the signs and discomfort of the pelvic cellulitis mask the 
rectal signs until the pus bursts into the bowel and is evacuated per anum, but 
occasionally there may be a discharge of mucus and tenesmus, which contrasts 
strongly with the obstinate constipation usually met with in pelvic cellulitis. 

The treatment consists in freely opening the abscess into the bowel above 
the insertion of the levator ani, which must on no account be divided or else 
incontinence will ensue permanently. This operation must be carried out 
through a proctoscope, and the incision enlarged so that free escape of pus is 
ensured. Plugging can then be avoided to the patient's comfort, and regular 
rectal irrigations instituted twice daily. 

The patient needs to be kept in bed for fourteen to twenty-one days to ensure 
healing and avoid the risk of a fistula, which is a serious complication not 
likely to occur if free and early incision is carried out. 


FISTULA-IN-ANO 
Fistula-in-ano is the result, as already stated, of the inadequate drainage 


which occurs when perirectal and perianal abscesses are not promptly and 
50—2 
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freely opened, as the tortuous track around muscle attachments, by which the 
pus points naturally, affords insufficient drainage for the abscess cavity and 
allows bowel infection to continue. The constant movements of the muscles 
in the region prevent the rest necessary for healing and so tend to aggravate 
the condition. The resulting sinus may point into the bowel or on the skin 
around the anus, and often both into bowel and skin by more than one open- 
ing, a complete fistula then being present. 

Strictly speaking, the term fistula should be applied only where the track 
communicates with both bowel and exterior, while the term sinus is used 
when it communicates with either alone, and several types both of sinus and 
fistula have been described ; but inasmuch as they are due to the same 
cause, and the sinus is merely an incomplete fistula calling for identical treat- 
ment, there is no useful purpose served by any detailed description, and the 
various forms are here only briefly enumerated. 

A complete fistula is by far the commonest, in all cases is the terminal 
result of these conditions, and usually results from a pre-existing ischiorectal 
or pelvirectal abscess. 

The track may be a simple straight tunnel passing from bowel to skin, but 
is more often a complicated granulating track, or series of tracks, which fre- 
quently pass back around the rectum (horseshoe fistula) and spread widely 
in the pelvic cellular and rectal submucous tissue. It is unusual to find a 
pelvirectal fistula passing through the levator ani, but it is a rare variety 
which must be borne in mind, as any attempt to lay such a fistula open 
throughout its length into the bowel will result in cutting the attachment of 
the levator to the rectum with permanent incontinence. More usually, 
as already stated, the pelvic abscess points into the bowel above the levator 
insertion, and is submucous only, from this point downward, in which case the 
track can be opened up with impunity. In old-standing cases the pelvic 
cellular tissue will be converted into a fibrous mass tunnelled with numerous 
fistulous tracks, often communicating with surrounding viscera, such as the 
bladder, urethra and vagina. 

A blind external fistula is not common and is really a sinus which opens on 
the skin surface only; it may arise from an ischiorectal or submucous 
abscess which has discharged to the skin, and has no apparent communication 
with the bowel lumen. 

A blind internal fistula is still less frequently seen and is a sinus communi- 
cating with the interior of the bowel, either from a pelvirectal or submucous 
abscess, which can usually be detected as a thickening beside the bowel, and 
pressure on which causes pus to ooze from the sinus mouth. 

The condition is most often seen in tuberculous infections. 

Fistula is extremely rare in women, and the few cases seen in the 
female are nearly always tuberculous. 

Clinically, there is some tenesmus and pain, with a discharge of pus, 
which may be intermittent, but is later continuous and fecal. The puckered 
mouth or mouths of the fistula can be detected around the anus, often in the 
posterior part, and in chronic cases much fibrosis may be detected with the 
eye and finger. In old-standing cases the whole area is a mass of fibrous tissue 
tunnelled with tracks from which pus continually oozes and which may com- 
municate with surrounding hollow viscera. 

Treatment. As already stated, early and free seapintion of pus in peri- 
rectal suppuration will do very much to prevent fistula formation. Once, 
however, the fistula or sinus is established, drastic surgical procedure is 
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necessary a8 800n as possible in order to prevent tracking of the pus and the 
conversion of a simple to a horseshoe or complex fistula. If the track be 
straight the treatment is comparatively simple and the chances of success 
fairly good ; the track is defined, a probe-pointed director passed up it into 
the bowel, and the whole laid open into the lumen of the bowel, the external 
sphincter being divided if necessary, care being taken to cut the fibres at 
right angles. Again, it cannot be emphasised too strongly that if in the case 
of a pelvirectal fistula the track passes through the levator ani muscle, the 
attachment of this to the rectal wall on no account must be divided or per- 
manent incontinence results ; in such a case a two-stage operation is neces- 
sary, the pelvic part of the track being first dealt with. The granulations are 


curetted, any spurting vessels ligatured, and the wound lightly plugged with 
sterile gauze soaked in 


paraffin. Should the track 
lie superficial to the external 
sphincter, this will not be 
divided, but it should be 
overstretched to ensure 
paralysis and rest to the 
part for a few days. 

The patient should be 
kept in bed till the fistula 
18 healed, sometimes one or 
two months, as movements 
prevent healing ; the bowels 
must be moved daily with 
Conf. Senne, Jil, on., or 
Liq. Paraffin, and baths 
given daily; after this 
plugging is lightly carried 
out until all danger of the 
track closing in superfici- 
ally only 1s passed—this 
should be in a week or ten 
days if the track is freely 
laid open. Fig 272. Lstule around the anus. 

During the operation the 
track must be examined carefully visually and with the probe, and all 
side tracks laid open freely and curetted; if they are very numerous deal 
with one side of the rectum alone and leave the other to be treated 
subsequently—as it is useless to open the main track unless all its 
branches are also dealt with. The same applies to horseshoe fistula, 
and here a word of warning is necessary as to multiple divisions of the 
sphincter ani, which should not be cut in more than two places at one 
time; care must be taken that the incisions are at right angles to the fibres 
of the muscle at the point of section in order to prevent a weak scar and 
partial incontinence. 

In tuberculous fistula the whole track should be excised if possible, or freely 
curetted and cauterised with pure carbolic. . 

Partial operations, not involviug section of the sphincter, are to be 
deprecated as they are seldom successful, the fistula recurring in 3 few 


weeks. 
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Fistulee between the Rectum and other Hollow Viscera. Recto-vesical fistula 
in the male may be congenital, but is usually seen in old men as the result of 
diverticulitis or more rarely of carcinoma of the prostate or rectum involving 
the bowel and bladder or vice versa ; rarely a fistula may follow operation. 
There is intense cystitis, with pneumaturia, and later the urine runs away 
from the anus. 

In congenital cases an attempt should be made to close the opening by a 
plastic operation, but success is rare. In malignant cases nothing can be 
achieved. 

Recto-urethral fistula follows neglected fistula-in-ano and is most intractable. 

Recto-vaginal fistula is not very rare, and may be congenital, when a 
colostomy is usually the only treatment. More often this condition is seen as 
a result of sloughing of the rectovaginal septum from the pressure of the foetal 
head in labour, and attempts should be made to close the communication by 
a plastic operation, but often colostomy has to be carried out to cure the 
incontinence. Occasionally such a fistula results from ulceration of a carci- 
noma of the rectum or vagina. 

Tubo-rectal fistula may follow the bursting of a pyosalpinx into the upper 
part of the rectum. Removal of the infected tube and closure of the small 
Opening in the bowel are usually successful. 

Recto-appendicular fistula usually occurs after the bursting of an abscess 
around a pelvic appendix into the rectum, and is uncommon. The treatment 
is as for tubo-rectal fistula. 


HAIMORRHOIDS OR PILES 


Piles or hemorrhoids is the name given to the varicose and distended 
anastomosing radicles of the superior and inferior hemorrhoidal veins in the 
submucous tissues of the lower end of the rectum and anal canal. It will be 
remembered that these veins run longitudinally in the submucous tissue, and 
that the superior hemorrhoidal vein drains into the valveless portal circula- 
tion, while the inferior crosses the ischiorectal fossa to join the systemic 
system. Naturally any pressure and obstruction in the portal circulation is 
reflected to this most dependent point where the anastomosis occurs, and to a 
lesser extent this applies to the systemic circulation, but only when the valves 
become functionless in the veins. Any distension of these venous radicles 
causes them to bulge into the lumen of the bowel, where they present as a 
series of oval purplish swellings from which the blood is readily expressed on 
pressure unless clotting has occurred ; piles therefore are not normally detect- 
able on digital examination of the rectum. 

When the distension is in the portal circulation—+.e., the lower end of the 
rectum—the piles are called internal piles ; when in the systemic circulation, 
i.e., perianal—external piles. The former are covered by mucous membrane, 
the latter by skin. 

(A) Internal piles, as might be expected from the valveless condition of the 
veins of the portal circulation, are very much the commoner and indeed 
for all practical purposes constitute “ piles.”” They are covered with columnar 
epithelium, but if of long standing this may degenerate and become stratified 
in type. 

Normally they form a series of purplish ovoid bulges in the lower rectum 
(Fig. 271), which may feel full and soft on digital examination, and there 
may be some mucoid discharge, with, sooner or later, hemorrhage of a 
bright red colour from injury to the pile by hard feces during defecation ; 
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this is the more likely as obstinate constipation is the rule in these cases. 
This hemorrhage may be small in amount and infrequent, but is often severe 
and recurrent, so that the patient becomes very anwmic. Infection is a 
frequent complication, and this leads to thrombosis of the pile, which becomes 
hard and tender and is often protruded through the anus during defecation ; 
such a thrombosed pile may have to be replaced digitally. 

Apart from this, during the straining at stool the piles and mucosa may be 
forced down and gripped by the sphincter ani, which strangulates the prolapsed 
piles, with the result that they become thrombosed, and present as semisolid, 
jelly-like nodules of a plum colour protruding from the anus. Such a condi: 
tion becomes increasingly likely to relapse, the piles becoming thrombosed 
and presenting as a series of hard, rounded nodules easily detected on rectal 
examination. 

Hither thrombosis or prolapse constitutes what is popularly known as an 
“attack of piles,” and is always accompanied by tenesmus and obstinate 
constipation. 

Suppuration may occur, either locally, when a submucous abscess forms, or 
in the lymph nodes in the ischiorectal fossa, when an ischiorectal abscess 
results. The frequency with which fistula-in-ano is associated with piles is 
thus explained. Suppurative pylephlebitis is a serious and not very rare com- 
plication, which is more liable to occur if any operation is undertaken on 
inflamed piles, and is almost invariably fatal. 

The condition is usually seen in adults, both sexes being equally and 
commonly affected, especially in those, such as clerks, who follow a sedentary 
occupation. It cannot be impressed too strongly on the student that in every 
case of piles a very thorough examination of the rectum must be made, for, 
as will be seen below, many causes predispose to this condition. Especial care 
is required in cases where an elderly person complains of sudden onset of piles, 
as carcinoma of the rectum or colon are to be suspected, and in all such cases 
sigmoidoscopy is essential if no growth is revealed on digital examination. 

Briefly to recapitulate, three stages of piles are met with :— 

(1) The piles remain above sphincter, but may bleed freely. 

(2) The piles prolapse and thrombose, and may require digital reposition; 
bleeding is severe during these attacks of piles. 

(3) The chronically inflamed piles present as a series of thickened 
nodules, usually covered by stratified epithelium and fibrous tissue. There is 
more or less chronic prolapse, but owing to the scarring bleeding is slight or 
absent. This condition succeeds repeated attacks of infection after throm- 
bosis or strangulation, and is often complicated by fistula-in-ano following 
imperfect drainage of the resultant ischiorectal abscesses. 

Diagnosis. It is usually easy to establish the fact that a patient has piles, 
as the condition is generally specifically complained of, but a thorough 
examination should be made always, as any swelling around the anus is apt 
to be described as piles. Condylomata are frequently so designated, and 
careful examination may be necessary to make a correct diagnosis, but this 
is always possible, as other signs of secondary syphilis will be present. . 

Rectal prolapse presents’ a smooth annular mass unless associated, as it 
often is, with piles, when nodules are present and the treatment of both 
conditions is operative. 1 es 

Prolapsed adenoma (rectal polyp, aee p. 798) is commonly seen in children, 
in whom piles are rare; it is firmer and definitely pedunculated, projecting 
through the anal orifice with no prolapse. 
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Intussusception rarely reaches the stage of prolapse per anum before 
diagnosis. It is occasionally seen in infants who are acutely ill with a 
sloughing mass, in which the bowel lumen may be detected, projecting 
through the anus, between which and the mass the finger can be passed on 
all sides. 

Masses of granulation tissue may protrude from the anus, in Bilharztosis, 
and occasionally in Yaws. 

Apart from these conditions nothing is likely to be mistaken for piles, but 
having diagnosed hemorrhoids it is essential to ascertain their cause before 
proceeding to treatment. There are four causes of hemorrhoids :— 

1. Obstruction of the portal circulation. 

2. Obstruction of the local circulation in the pelvis :— 

(a) By obstruction in the bowel wall. 
(6) By pressure without the bowel. 

3. Obstruction (severe) in the systemic circulation. 

4, Idiopathic hemorrhoids so called, associated with and aggravated by 
chronic constipation, and probably due to the drag of the chronically over- 
loaded pelvic colon obstructing the venous return at the pelvi-rectal juncture. 

It is essential to eliminate and deal with any causes in the first three groups 
before a diagnosis of idiopathic piles can be made and the local condition 
dealt with. 

(1) Obstruction in the portal circulation, usually in the liver, is commonly 
due to hepatic cirrhosis, or to secondary carcinoma (rarely primary) in 
this organ. Rarer conditions are Gaucher’s splenomegaly, Banti’s disease, 
splenic anemia, and any other condition causing hepatic or splenic congestion. 

(2) Obstruction in the pelvis : (a) in the bowel wall, is nearly always due to 
carcinoma of rectum, but also occurs in association with fibrotic strictures 
after dysenteric, bilharzial, gonorrhceal or traumatic proctitis. 

(6) Outside the bowel, is most often seen in women due to pressure from the 
pregnant uterus, which 1s a very common cause of piles in young women. 
Ovarian cysts, fibroids of the uterus, hydatids, or mesenteric tumours may 
also cause hemorrhoids, while in old men they may result from pressure from 
an enlarged prostate. 

(3) Systemic back pressure, with which is also associated portal back 
pressure, occurs in severe valvular disease of the heart, when compensation is 
lost. It also occurs rarely in conditions such as fibrosis’in the ischiorectal 
fossa, or chronic lymphatic enlargement, where pressure is exerted on the 
inferior hemorrhoidal veins. 

When these possible causes have been eliminated, then idiopathic piles can 
safely be diagnosed, and it will be found generally that the anus is rather 
patulous, and the mucosa lax, thickened and oedematous. Chronic constipa- 
tion is always present, and in old-standing cases marked anemia and an 
earthy complexion are met with, while a certain amount of rectal prolapse 
usually cvexists. 

Treatment. In cases other than idiopathic, local treatment should be 
palliative only while the primary cause is dealt with, when the piles will clear 
up in time. In severe piles from cirrhosis injection or removal may be justi- 
fiable, but the patient must be warned that recurrence is inevitable in a few 
months. In all cases the constipation requires attention, and must be cor- 
rected and the bowels must be regularly attended to for all time; vigorous 
purges are to be avoided, and gentle regular laxatives should be given, of 
which the best is fresh Conf. Senne Ji or ii o.n., or this can be given with an 


H A’ MORRHOIDS 798 


equal amount of Conf. Sulphur nightly ; some prefer Senna Tea (pods 12-24) 
taken on awakening, others Liquid Paraffin or Cascara, and these must con- 
tinue to be taken regularly and indefinitely, for if constipation recurs, local 
relapse of the piles is inevitable. , 

Local treatment, apart from the relief afforded by regular purgation, consists 
either in palliative or operative procedures :— 

(a) Palliative treatment is directed to the arrest of bleeding and prevention 
of infection, and always must start with procuring regular action of the 
bowels, after which the anus must be cleansed carefully with cotton wool and 
warm water. An astringent ointment, such as Ung. Galle é Opio, or better 
Ung. Hamamelidis, may be applied to the piles, and care must be taken 
to direct the patient to introduce ointment with the finger or a nozzle through 
the anus into the lower rectum. Astringent suppositories are a useful form in 
which drugs can be applied to the lower rectum and anal canal, one is intro- 
duced nightly, on going to bed, and will have dissolved by morning. Some 
means may be employed to irritate and so fibrose and thicken the mucosa, 
such as the regular introduction of a rounded vulcanite or ebony rod of the 
type of the ‘ Little Wonder,” which is rubbed up and down and may be 
successful in slight cases. 

In more severe cases, even when there is a tendency to slight prolapse on 
defecation, provided the piles return inside naturally, some means such as the 
injection of an irritant into the submucous tissue may be employed usefully 
to promote clotting and fibrosis. Of these much the most satisfactory and 
safe is carbolic injection, which can be carried out safely on the consulting room 
couch and almost painlessly, provided the injection is made through mucous 
membrane and not skin. The patient lies on the side with the knees drawn 
up, and the lower rectum is exposed by means of a speculum with a side 
panel, through the side of which the pile will bulge when the panel is with- 
drawn; two or three piles can be treated at one sitting without causing 
subsequent discomfort, and the patient may proceed home, but should be 
warned against taking violent exercise for the rest of the day. 

Two to five minims of the following solution are injected with a long needle 
into the submucous tissue around the pile, and the subsequent thrombosis will 
ensure cessation of bleeding :— 


BRB Ac. Carbolic 
Glycerin 
Aq. destill. aa Ji. 
Mii-v to be injected around each pile. 


The immediate results are satisfactory, but usually relapse occurs in from 
six months to a year, often from the development of new varicose veins. The 
treatment never should be employed where prolapse is present to any extent 
or thrombosis has occurred, as these will remain and the patient derive 
no benefit. In such cases operation alone offers chance of success. 


(b) Operative Treatment. (i.) The operation in most general use, and one which 
gives on the whole very good results, is ligature, which is best associated with 
excision of the pile beyond the ligature, for this relieves the pain caused by the 
presence of the tense thrombosed hemorrhoid. The patient, who should be pre- 
pared by a dose of castor oil the night before and given two enemata, one four hours 
and the other one hour before operation, is placed in the lithotomy position, pre- 
viously having been anesthetised. The finger is inserted in the anus and the piles 
can be coaxed outside, a proceeding which saves stretching the sphincter ani and 
thus causing the patient subsequent pain. ( Should a fissure-in-ano be present the 


794 INJURIES AND DISEASES OF THE RECTUM 


sphincter must be stretched.) The piles are then grasped separately in forceps. 
which are applied longitudinally on the bowel (3.e., along the pile), and ligatured, 
the skin being out before the ligature is applied, but not the mucous membrane. 
Some surgeons prefer to transfix the pile, but this is not necessary if stout ligature 
material is used and it is pulled tight as the forceps are withdrawn. In any case, 
not more than three or four piles must be ligatured for fear of causing a fibrous 
stricture of the bowel. 

The redundant tissue is then cut away distally to the ligature, and this cut short, 
the pile stumps being returned through the anal sphincter. Plugging and the 
insertion of a tube through the anus are unnecessary, and should be avoided as they 
cause great discomfort. 

Subsequent to this and any operation for piles or fistula, the after-treatment is best 
carried out on the following lines. Pain will be severe if much skin has been crushed 
and morphia may be given as required, some surgeons preferring to put a morphia 
suppository, gr. ¢, into the bowel at operation, while others find that the injection 
of a local answsthetic, such as A.B.A., into the ischiorectal fossa is of benefit. On 
the morning subsequent to operation the patient should be sat in a hot bath, which 
will give him great comfort, and usually enable him to pass urine should retention 
be present, though this seldom occurs if the anal sphincter has not been stretched. 
The baths should be continued daily until healing has occurred, usually fourteen to 
twenty-one days. 

On the second night, t.e., the day after operation, Mist. Senns Co., %i, should be 
given to open the bowels ; this is more satisfactory than Ol. Ric., and does not tend 
to constipate afterwards. This gives the patient a soft and easy motion, evacuates 
wind, and ensures subsequent comfort, the bowels being kept open regularly there- 
after by a nightly dose of Conf. Senne, ii, or Liq. Paraffin. This will be found to 
give much better results, especially in regard to the patient’s comfort, than the older 
method of keeping the bowels shut for several days and then assisting a constipated 
action with an olive oil enema. 

The patient should be kept in bed for at least fourteen days, and better three 
weeks, in order to ensure non-recurrence, and, moreover, must be impressed with 
the necessity of securing regular daily evacuation of the bowel in the future, so as 
to avoid return of the piles. 

(ii.) If much prolapse is present, as is the case in most old-standing piles, then 
some modification of Whitehead’s Operation gives excellent results. This should 
never be attempted unless there is enough laxity of the mucous membrane to ensure 
that no tension exists on the stitches uniting skin and mucosa after excision of a ring 
of mucous membrane with the subjacent piles. If tension exists the mucosa will 
retract and a raw area be left, with subsequent formation of a distressing rectal 
stricture (p. 784), and for this reason it is safer to unite the cut edges with a series 
of hemostatic mattress sutures rather than use a continuous stitch, which, if it 
gives at one place, will allow the whole bowel to retract. For some three or four 
weeks anal sensation is lost, so that the patient is not sure whether faces or flatus 
are being passed, but this distressing complication is only temporary. 

(iii.) Another method, not now much used, is the clamp and cautery, the piles 
being seized in an ivory clamp and seared away with an actual or electric cautery. 
A useful modern modification of this is to plunge a thick diathermy needle into each 
pile, when thrombosis and sloughing result. Either method is, on the whole, less 
painful than ligature, even when accompanied by excision, but special apparatus is 
required. 


(B) External piles are of little import and consist of a distension of the 
radicles of the inferior hemorrhoidal veins at the anal orifice and in the 
perianal ruge@, which area looks, in consequence, puffy, bluish, and unduly 
prominent and turgid. The condition is often present in constipated women, 
and causes no trouble unless one of the piles thromboses, when it presents as 
an elongated, hard, purplish and tender swelling, with pain on defecation. 
Pruritus ani may be present. 

The treatment consists in curing constipation, employing care in cleanliness 
after defecation, and the use of Ung. Hamamelidis. Should thrombosis occur 
an incision may be made over the pile and the clot be turned out. 
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RECTAL PROLAPSE 


A partial prolapse of the rectal mucosa normally occurs during defecation, 
the mucous membrane retracting above the sphincter on completion of the 
act unless some abnormal process, such as the presence of hsemorrhoids or 
undue weakness of the pelvic muscles, prevents this, when the condition of 
pathological prolapse is observed. Two common causes of prolapse of the 
rectum exist :— 

(1) The one commoner in young children, often with marasmus from 
tuberculous peritonitis, is weakness of the sphincters and levatores ani 
(pelvic diaphragm), which, if present in diseases where the fat in the peri- 
rectal tissues and ischiorectal fosse has been absorbed, is always accompanied 
by prolapse. A similar condition is seen in women who have had the pelvic 
diaphragm weakened or torn in childbirth, and is often accompanied by 
uterine prolapse (Chapter XXIT., p. 969). 

(2) The other, more frequent in adults, is due to chronic constipation, and 
very commonly the added irritation of prolapsed piles, which unduly draw down 
the rectal wall during defecation and retard its return within the sphincter 
ani. In children, sometimes threadworms may act as a local irritant, and 
both in children and adults a retained foreign body or any local cause of 
rectal irritation, such as polyp or enlarged prostate, or severe diarrhcea, 
often will predispose to a prolapse of this type. Hemorrhoids are the 
commonest cause, and if chronic are always accompanied by some degree of 
rectal prolapse. The condition occurs not uncommonly some months or 
years after operations for removal of the prostate. 

Whatever the cause, be it muscle weakness or irritant in the bowel, the 
prolapse at first consists of mucous membrane only, and is then said to be 
‘* incomplete,” but later, if the cause persists and the condition is untreated, 
the whole rectal wall will protrude through the sphincter ani, sometimes to 
an extent of 10 inches, when the prolapse is ‘“‘ complete.” As a general rule, 
prolapse due to local irritation remains in the incomplete stage, and seldom 
projects more than an inch or so, whereas prolapse following on weakening 
of the pelvic muscles soon becomes complete, and if extensive drags down 
the inverted “ pouch of Douglas” on its anterior aspect; this peritoneal 
cul-de-sac may contain coils of small bowel, which if they become nipped by 
the sphincter give rise to signs of intestinal obstruction (Chapter XVI). 

Clinically, in the incomplete stage the prolapse is often self-reducing, or 
may be returned by the patient after defecation, but the anus 1s usually 
patulous, and the perianal region unduly soggy and the ruge prominent. 
Later the prolapse becomes more or less permanent, as lt 18 from the very 
early stages where weakness of the pelvic diaphragm 1s the predisposing 
cause, or where, as in cholera, acute rectal irritation coexists, with great 
exhaustion ; if the sphincters be sufficiently strong it may become nipped and 
partially strangulated. In the anal orifice there then lies a rounded or 
conical swelling, covered with red mucosa, on the surface of which glairy 
mucoid secretion is seen. If gripped the colour is maroon oF dark purple, 
cedema may be present, and much mucus or mucopus Is secreted, together 
with some blood. In old-standing cases the epithelium loses its velvety 
appearance and may resemble skin in consistence, while i aay ulcera- 
tion is often present over the mss. More or less incontinence of Imces 18 
usually present in cases where muscular weakness exists. ay 

The edge of the protrusion is continuous with the skin around the ana 
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margin, and at its apex the slit-like lumen of the bowel can be seen and the 
finger inserted into it. In the early stages reduction by manipulation is easy, 
but later, especially if the sphincter tone be good, or much oedema present in 
the prolapse, it may be difficult. Rarely sloughing of the protruded bowel 
occurs, when spontaneous cure may result ; but if in a complete prolapse the 
peritoneum of Douglas’s pouch be opened and infected, death may follow 
from generalised or localised peritonitis. 

Diagnosis. This is usually easy, the only conditions likely to cause error 
being (1) a prolapsed rectal adenoma (polyp) or (2) a protruded (and slough- 
ing) intussusception, in both of which the finger can be passed between the 
anal margin and the protrusion, and in the former of which no bowel lumen 
can be detected. 

It is essential to ascertain the cause of the prolapse, and if due to weakness 
of the pelvic diaphragm, to find whether there is also prolapse of other pelvic 
viscera and whether the weakness is due to a local lesion or general asthenia. 
Any local cause of irritation must be noted, such as piles, enlarged prostate, 
phimosis, etc. 

Treatment. This must be directed primarily to removal of any local 
irritant, such as chronic constipation, polypus, piles, worms, phimosis, or 
enlarged prostate. If due to muscle weakness, then this must be dealt with 
promptly to prevent the prolapse becoming complete; thus in children 
defecation should be performed in the supine position, and the buttocks 
strapped after the act, the child meanwhile being fattened with cod-liver oil, 
and faradism employed to tone up the perineal muscles. In adults, usually 
multiparous women, ruptured perineal muscles must be repaired, the other 
pelvic viscera supported, and, if necessary, operation undertaken for the 
prolapse. 

Operation is seldom, if ever, necessary in children, where the treatment 
already advocated suffices in all cases, and the prolapse ceases so soon as the 
child fattens. In adults, however, once the prolapse is complete, success 
seldom crowns palliative measures; it is, indeed, not often met with after 
operation, which, however, offers a better chance of cure. 

In slight cases good results often follow linear cauterisation of the prolapsed 
bowel, but in complete prolapse this is of no use. 

In severe cases two procedures alone are likely to give success :— 


(a) Lockhart Mummery’s Operation, which consists in making a curved incision 
around the posterior aspect of the anus, dividing the weak coccygeus muscle, dis- 
turbing the weakened perirectal tissue, replacing the bowel and holding it up in 
position by plugging into the wound around it. The plugs are left in position several 
days, and a brisk inflammatory reaction, often with suppuration, ensues, with 
resulting perirectal fibrosis, which usually much ameliorates, though seldom cures, 
the prolapse. 

(b) Hacision of an annular portion of the prolapsed bowel and suture of the cut 
upper end to the skin margin. Care must be taken in this case that if possible the 
pouch of Douglas is not opened, and that if it is, careful suture is carried out ; also 
that the sphincters are not removed, and above all that the insertion of the levator 
ani into the rectal wall is undisturbed, or incontinence will ensue. It will be seen 
thus that such operations really limit themselves to excision of mucosa, and that as 
suppuration often ensues, perirectal fibrosis will result and a stricture may ocour in 
the bowel. On the whole the results are more satisfactory than those from any other 
operation. 

Proctopexy and colopexy to fix the pelvirectal junction are generally admitted to 
be of no value as curative operations. 

Reduction of an actual prolapse is usually easy, and if any difficulty be experienced 
owing to its bulk or inflammatory changes, an anesthetic will render return of the 
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protrusion possible. In either case manipulation with gloved hands is much facili- 


tated by the use of a lubricant, and th : 
returned first. © upper portion of the prolapse should be 


After reduction the buttocks may be strapped together and the part raised on 


cushions, but the prolapse usually recurs with defecation, after which immediate 
reduction must be undertaken regularly. 


In all cases after operation or reduction the patient must be confined to bed for 
three weeks or a month, the bowels opened daily by some mild laxative, such as 
Paraffin Liq. or Conf. Senn, the patient evacuating into a bed-pan. 

Morphia may be given for the rather severe post-operative pain. 


Pruritus ani is a distressing condition where intense itching is complained 
of in the anus and natal cleft, which, if allowed to become chronic, proves one 
of the most irritating and intractable of the afflictions of mankind. It is 
usually present at first only at night, but later becomes constant, though 
always worse at night and in warm weather, preventing the patient from 
sleeping or resting. 

Usually some local cause of irritation is present, and all such should be 
removed promptly if pruritus be complained of; hemorrhoids, fistule, 
fissure-in-ano, prolapse, threadworms, condylomata, warts, eczema, and in 
women vaginal discharge are commonly met with. In other cases, however, 
no definite local cause can be found, and this is frequently so in patients with 
diabetes and gout, where treatment of the disease often results in amelioration 
of the itching. There are, however, cases where no apparent cause is dis- 
cernible, and others of old standing where a central nervous irritability has 
been established and no local treatment is likely to have a beneficial effect. 

Clinically the patient scratches and pulls at the perineum continuously, 
so that the perianal region becomes edematous and abraded, and often 
septic, with consequent aggravation of the itching. It is usually useless to 
hope that scratching will be abandoned, but attempts should be made to get 
the patient to desist. Often the perianal skin has a characteristic atrophic, 
smooth, parchment-like appearance. 

Treatment. To be successful this must be undertaken early ; it consists in 
removal of any local cause of irritation, and the treatment of diabetes or gout 
if present. Creolin lotion or Ung. Ac. Salicyl. form useful local applications. 
Injections of a local anzsthetic in an oil basis such as proctocaine will often 
relieve the condition for a Jong time. 

In more intractable cases, X-rays or radium radiations often effect at least 
a temporary cure, by destruction of local nerve endings, and a similar result 
may be hoped for by the performance of Ball’s Operation, which consists in 
making a semicircular incision about | inch from the mucocutaneous margin 
on either side of the anus, and undercutting up to and around the anal orifice 
so as to destroy the cutaneous nerves. 

Feecal incontinence may be seen as the result of :— 

(1) Extreme asthenia in severe illnesses. 

(2) Disease of the centra] nervous system. 

(3) Injury to the brain or spinal cord, or to the nerves to the muscles of the 
pelvic floor. 

(4) Injury or palsy of the levatores ani and sphincter muscles. 

(5) Impending death. 

(6) Extreme fear. 

(7) Collapse or shock. 

This consists in an involuntary and usually unrealised passage of feaces, 
and often urine, which may be periodic or continuous ; fcal incontinence 
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may be absent if constipation be present, and only noticed when the motions 
are loose. Many of the cases do not come within the sphere of the surgeon, 
and others it is not in his power to ameliorate. In cases due to local injury to 
the sphincter muscles he may be able by judicious repair to effect a cure, 
while, as already emphasised, in operations on the bowel he must never sever 
the insertion of the levatores ani and internal sphincter into the lower rectal 
wall near the anorectal junction, or incontinence of feeces will be the inevitable 
and lasting result. 

‘Treatment will vary with the cause, repair operations being undertaken 
to suture the muscles in rupture of the perineum after childbirth ; or in old- 
standing cases a new sphincter may be formed from slips turned across from 
the levatores ani or gluteus maximus muscles. In cases such as fracture of 
the spine, concussion, etc., where no local treatment is indicated, bedsores 
must be prevented by careful nursing and constant local attention to cleanlli- 
ness ; the patient with advantage may be kept on a rubber ring, the centre 
of which is floored and constitutes a bed-pan. 


NEOPLASMS OF THE RECTUM AND ANUS 


Tumours of the rectum are nearly all epithelial in origin, connective tissue 
tumours, which may start in the submucous tissue or around the bowel, being 
excessively rare. 

(A) Simple Tumours. 

(1) Adenoma of the rectum is the most common simple growth and met 
with usually in children of from two to seven years, though it may occur at 
any age. The tumour is usually of the size of a hazel nut, but may be larger 
or smaller, and is often pedunculated, thus earning for itself the name of 
rectal polyp, by which it is usually known. 

In adults there is a distinct tendency for a rectal adenoma to become 
malignant, and many cases of carcinoma of the rectum will be found to have 
one or more adenomata in the mucous membrane above the carcinoma. 

The growth may be single, but multiple tumours are by no means un- 
common, and should be looked for. The neoplasm consists of a soft red 
mass covered with columnar epithelium, slightly lobulated and projecting 

into the rectum on a pedicle which elongates and becomes more defined as 
time goes on, and along which the free blood ‘supply enters the growth. 
The mass is friable and bleeds easily, while mucus is secreted from the many 
tube-like glands in its substance. In old-standing cases the pedicle may 
become sufficiently elongated to allow the adenoma to prolapse through the 
anus at defeecation, when it often becomes nipped by the sphincter and may 
strangulate and slough, thus effecting a spontaneous cure. 

Clinically there is usually a history of the passage of bright blood per 
rectum during and between defecation, and there may be excessive mucoid 
discharge, pruritus ani and tenesmus. If prolapsed, the polyp presents as a 
red or purplish soft, rounded mass, rather like a cherry in appearance; the 
finger can be passed into the anus around it and the pedicle detected. Rectal 
examination, both digital and visual, will reveal the presence of one or more 
adenomata, and often excites bleeding. 

Treatment. This consists in grasping the polyp in forceps, twisting the 
pedicle and snipping it through ; should it be thick a ligature must be applied, 
but this is not usually necessary. Search should be made for other polypi. 

Prolapsed hemorrhoids or intussusceptions can be mistaken only for 
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adenomatous polyps on a very superficial examination, and no errors should 
arise in diagnosis. 
(2) Papilloma. This is of rare occurrence and is met with usually in adults, 





Fic. 273. Adenoma (columnar-celled). x 45. “ Rectal polyp.” 
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where it causes excessive bleeding; it presents as a diffuse papilliferous, 
sessile, reddish mass, which may involve much of the rectal wall, and is liable 
to be mistaken for carcinoma, of which, when present, it is a frequent 
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precursor. Microscopy alone can establish a definite diagnosis. The 
condition is often associated with the diffuse adenomata in the colon 
(p. 669). 

Clinically there is severe bleeding, with often serious anwmia. Prolapse 
of the raw, red mass is not uncommon. Rectal examination reveals a soft, 
bleeding, villous mass, usually extending up and around the greater part of the 
rectal wall. 

Treatment is not satisfactory, and probably cauterisation with the diathermy 
apparatus or excision of the mucosa with a diathermy knife gives the best 
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Fie. 275. Fungating carcinoma of the rectum, with an ulcerating “ seedling 
growth at the anus. 


results ; but rectal stricture or carcinoma are hable to supervene. Excision 
with scissors or the knife causes severe hemorrhage and yields poor results. 
The rectum has been removed in extensive cases, while radium has given 
promising results. 

(3) Simple connective tissue neoplasms may be met with in the submucous 
tissue, and include fibroma, lipoma and hemangioma, which last causes 
severe hemorrhage and may be mistaken fora papilloma. They are, however, 
very uncommon and merit no further mention. Thrombosed and fibrosed 
hsemorrhoids occur in the submucous tissue of the lower end of the rectum, 
and must not be diagnosed as fibromata. 

(B) Malignant Tumours. 

1. Carcinoma of the rectum may commence anywhere in the wall of the 
bowel and is always of the columnar-celled type. 
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Pathologically four types are commonly met with and are of interest as 
the type gives a good guide to prognosis :— 

(a) About 80 per cent. of carcinomata are of the ulcerative type accom- 
panied by more or less fibrosis. The ulcer tends to spread slowly around 
the bowel, taking usually eighteen months to two years completely to encircle 
it, and causing no obstructive signs until it has been present for at least six 
months. This type tends to disseminate widely and early, so that the 
prognosis is poor. 

(5) A papilliferous type occurs in about 15 per cent. of cases and chokes the 
bowel with a mass of growth, so that obstruction occurs early. In these 
cases dissemination is very slow, the growth being apparently only locally 
malignant, and the prognosis as regards life is good, many cases surviving 
for seven or ten years after a colostomy only. 

(c) Colloid carcinoma is very malignant, obstruction occurs early, and 
death usually occurs from metastases within a year. 

(2) Melanotic cancer is the most malignant type, death occurring usually 
in a few months. It is sometimes difficult to see the melanin in the primary 
growth as it is deposited in patches and easy to miss in microscopic sections. 

It 18 probable that some cases arise from simple adenomata, and it is quite 
common to see one or more adenomatous polypi growing from the bowel 
near or above acarcinoma. There is usually considerable local reaction, with 
fibrosis in and around the tumour, so that not only is there much thickening 
and induration of the rectal wall, wherein the growth often shows as a 
plaque-like mass running in the submucous tissue, but a rectal stricture is 
prone to develop, with signs of increasing intestinal obstruction. Later the 
tumour ulcerates and presents a typical sloughing ulcer with hard, raised, 
everted edges, set in the strictured and contracted bowel wall, which it often 
encircles in an annular manner. 

Less commonly the neoplasm is more rapidly growing, the destruction keep- 
ing pace with the growth of the carcinoma, and in these cases a deep, burrowing 
ulcer with hard, everted edges forms rapidly and penetrates through the 
rectal wall. Stricture does not then occur, and intestinal obstruction 1s never 
seen in this ulcerative variety of carcinoma, though there is usually severe 
bleeding and tenesmus. Still more uncommon is the variety of carcinoma 
which presents as a polypoid mass invading the bowel wall at its base. 

As the growth invades the rectal wall in either the fibrotic or ulcerative 
type, nerves and vessels become involved and destroyed, so that (1) the 
bowel wall becomes paralytic, atonic and ballooned below the neoplasm ; 
(2) piles frequently develop. Later, the surrounding tissues become invaded ; 
thus the bladder, prostate or urethra in the male may be involved, with 
formation of a rectovesical or recto-urethral fistula and the passage of flatus 
in the infected urine, while in the female rectovaginal fistula is by no means 
uncommon. The pelvic fascia also becomes invaded and the structures lying 
therein, so that involvement of the branches of the sacral plexus, with 
resultant referred sciatic pain, is by no means uncommon, while invasion of 
the iliac vessels may lead to death from hemorrhage; more rarely muscles 
and bones may be involved by the direct extension. 

It must be remembered that ulceration in connection with the bowel is 
necessarily a septic process, with secondary infection of the neoplasm from 
the feces, so that extensive inflammatory changes, with fixation and thicken- 
ing of the surrounding tissues, will also occur from this. It is very difficult 


clinically to determine how much of the fixation is due to inflammatory 
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reaction and how much to infiltration of the adjacent tissues by growth, so that 
operative treatment often will give good results in apparently hopeless cases, 
and, similarly, fecal fistula may be secondary to the bursting of abscesses. 
Lymphatic involvement is early, and the nodes affected are in the peri- 
rectal tissues of the sacral hollow, whence the lymph stream infects the iliac 
and then the lumbar nodes; these lie in the retroperitoneal tissue and 
are not palpable on abdominal 
examination, except in very thin 
subjects. Invasion of the peri- 
toneum of the pouch of Douglas 
is not uncommon, and is probably 
lymphatic in origin, the carcinoma 
presenting at first as pearly 
nodules scattered on the pelvic 
peritoneum, which later coalesce 
to form a white plaque; the 
presence of such metastases, of 
course, will contra-indicate any 
radical removal of the primary 
growth. In the later stages 
hepatic and omental secondaries 
will cause jaundice and ascites. 
Clinically, rectal carcinoma is a 
disease usually seen in people 
over forty, and more often over 
sixty, though it may occur as 
Fic. 276. Advanced carcinomatous ulcera- early as ten years of age. Both 
tion of the rectum with extensive infil- sexes are about equally liable to 
tration of the perirectal cellular tissue. 
and lymph nodes. it, but the growth is probably 
rather more frequent in men. 
The onset is usually very insidious, there being some slight loss of weight and 
lack of energy, which may be observed long before any local signs are 
manifest. Campbell de Morgan’s spots may occur at this stage, and their 
presence always should lead to a grave suspicion that a carcinoma is present. 
Sooner or later slight local signs appear ; probably the first symptom is a 
sensation of discomfort in the rectum, a feeling after the bowels have acted 
as though there is still matter remaining to come away: after this the abdomen 
may be noticed to be slightly distended, flatus is unduly in evidence, as also 
are borborygmi; the cecum is often distended and gurgles on manipulation, 
and the colon can be felt distended in the left iliac fossa. Signs of rectal 
irritation may be present, the earliest and most characteristic of which is 
“morning diarrhoea’ (the mucus and fecal matter in the bowel, which 
accumulate in the night, cause the patient to rush and defecate immediately 
on rising from bed); some tenesmus, bleeding or spurious diarrhcea, with 
offensive liquid stools, may be noticed, alternating with periods of constipation, 
and any such symptoms necessitate the performance of a thorough rectal 
examination without delay. Hemorrhoids may be complained of, and it 
cannot be emphasised too‘strongly that their recent appearance in any 
patient over forty necessitates a rectal examination being made, and calls 
urgently for sigmoidoscopy if the finger yields negative results. Acute 
obstruction may supervene in the fibrotic type from blockage of the 
stricture by a mass of solid feces, but if left alone this nearly always 
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subsides as the fecal mass decomposes and liquefies. In the ulcerative type 
much mucus is secreted and bleeding is common, so that there is frequent 
passage of blood-stained mucus, with considerable tenesmus. 

Later, surrounding viscera may be involved with the formation of fistula, 
or- great pain from sciatic invasion, and again it cannot be impressed 
sufficiently on the practitioner how necessary it is to do a rectal examination 
in every case of “ sciatica’; especially is this so when the pain is bilateral. 

Bleeding does not occur till the growth ulcerates, and is therefore a late 
sign, and alteration in the shape of the motions only occurs if the anus is 
involved, and therefore should not be expected except when the carcinoma 
is quite in the lowest part of the rectum. 

Rectal examination never should be neglected, and must be made at the 
earliest opportunity. The finger should be introduced, when a hard plaque, 
often encircling the bowel, can be felt in the rectal wall, fixing and involving 
the mucous membrane, and often a craggy ulcer may be detected; every 
effort must be made to ascertain to what extent the growth is fixed to sur- 
rounding structures, for on this depends the line of treatment to be adopted. 
As already pointed out (p. 777), a considerably increased length of the bowel 
can be palpated if the examination is performed with the patient in the 
squatting position. Should nothing be palpable, but the bowel be ballooned 
and atonic, and the rectum empty or containing a little offensive liquid, a 
sigmoidoscopy must be performed. Jf a mass of hard scybala or formed 
feces be present, the case is one of chronic constipation, and the patient may 
be reassured and treated accordingly. 

Should rectal examination by the finger be negative a proctoscopy must be 
undertaken and will certainly reveal any growth below the recto-sigmoid 
junction. A barium enema and X-ray film are of little value except to 
detect growths at or above the recto-sigmoid junction. 

Diagnosis. This is usually obvious on rectal examination, but all too 
often the case is misdiagnosed, or diagnosed too late for cure, because this 
simple examination is omitted. 

Tuberculous and syphilitic disease occur occasionally, and if of the chronic 
hypertrophic type may be mistaken for carcinoma ; indeed, usually only micro- 
scopic examination can establish a diagnosis. In women the tyro is apt to 
mistake for carcinoma the cervix uteri, especially if this is rough and lacerated, 
for it can be felt through the anterior rectal wall, into which it often projects ; 
but the rectal mucosa is normal, intact, and moves over the rounded mass. 

Carcinomata of the colon and pelvirectal junction may be palpated through 
the normal rectum, as also prostatic, ovarian and uterine abnormalities, but, 
with the exception of carcinoma of the prostate, none of these involves the 
rectal mucous membrane, which is normal in feel and moves freely over the 
swelling, which lies outside the bowel wall. 

Prognosis. Cases usually live two years after the onset of the disease, and 
colostomy, except obstructive signs be present, does not prolong life. In 
some cases, especially those with papilliferous proliferation (p. 801), the 
patient may live in comparative comfort for five to ten years. Operation, if 
successful, will of course prolong life, but recurrence is common in from 
three to five years. 

Treatment. If the growth is mobile, or the surrounding structures not 
obviously infiltrated and the patient otherwise healthy, the carcinoma should 
be removed, together with the bowel wall, and as much of the lymphatic 
drainage area as possible. 
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This operation should be preceded always by a colostomy (p. 699), which 
should be performed high up in the abdominal wall, if possible in the pelvic 
colon, and the bowel be washed out daily for at least ten days before removal 
of the growth is attempted. The colostomy in most cases will remain per- 
manently open, and can be closed only in the few cases where end-to-end 
anastomosis of the bowel wall can be performed above an intact anal sphincter ; 
for colostomy is preferable to an incontinent perineal or sacral anus. Should 
secondary peritoneal or hepatic deposits be palpated, the growth be found 
to be very fixed when examined from above or the patient be found to stand 
operation badly, then the removal of the rectum will not be performed ; in 
cases other than those with obstructive signs, colostomy need not be carried 


out unless the surgeon thinks fit. 

Diathermy may be employed with advantage in inoperable cases, and 
lessens both pain and discharge. In addition, some apparently inoperable 
growths shrink and become mobile, so that they can be excised subsequently. 

Personally we do not advocate colostomy (except as a preliminary to 
excision) unless obstructive symptoms predominate, as it does little to 
alleviate the local irritation and discharge, the continuance of which, added 
to the colostomy, may prove the last straw to an already depressed patient. 


There are three varieties of operation which may be carried out for excision of 
carcinoma of the rectum, all of which involve removal of a certain amount of healthy 
bowel wall, and some excision of infected lymphatics. Recently it has become the 
practice more and more to perform these operations by means of avertin and spinal 
anesthesia. 

(1) Abdominal and abdomino-perineal methods may be described together, 
as the former is only the first stage of the latter. They give the best chance of an 
adequate removal of the lymphatic area, and so offer a chance of radical cure; the 
operation is a severe one and should not be performed on debilitated subjects, and 
especially on those whose diastolic and systolic blood pressures show little difference. 
Even in expert hands the operative mortality is in the region of 20 per cent., but 
the chances of recurrence are slight. At a first operation a colostomy is usually 
performed, the bowel being completely severed and the lower end invaginated with a 
purse-string suture and dropped back into the abdomen. The subsequent removal 
of the rectum is undertaken some ten days later ; previous to operation the colostomy 
is shut off from the area of the incision by a sheet of jaconet secured transversely to 
the abdominal wall by strapping applied across below the colostomy wound. At the 
second stage a transverse or paramedian incision is made, the patient put in the 
Trendelenburg position, and the small intestine and peritoneal cavity packed off 
with swabs or towels. The pelvic colon is secured and divided near the colostomy 
after being clamped, the ends are secured and invaginated by purse-string sutures, 
if this has all not been done’ previously. The lower end is seized and the bowel 
stripped up, the peritoneum being divided on either side close to it; glands are 
removed with the colon, and the sigmoid and superior hemorrhoidal vessels secured. 
Care must be taken not to damage the left ureter. The dissection is carried down 
into the pelvis and the rectum freed as far as possible. 

If the patient is ill or feeble, and the growth high in the rectum, this may be 
sufficient to permit of its removal, when if only an abdominal operation is being 
done, the bowel is clamped and divided two inches below the carcinoma, and the 
end of the lower portion invaginated into the bowel. The rectal stump thus remains 
like an inverted test tube, draining via the anus. The peritoneum is now sutured 
above this to re-establish the pelvic floor, the swabs are removed, the peritoneum 
closed, and the abdominal wound sutured, the patient meanwhile being returned 
gradually to the horizontal position so as to avoid the shock of its sudden resumption. 

If it is desired to perform the abdomino-perineal operation, then the freed bowel 
is pushed down into the sacral hollow, and the peritoneum of the pelvic floor closed 
over it. The swabs are removed and the abdominal parietes sutured, the patient 

returned slowly to the horizontal position meanwhile, so as to avoid the shock 
#0 often seen if that position is suddenly resumed. 
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The patient is then placed in the lithotomy or lateral prone position and a perineal 
resection rapidly carried out, the anus being first sutured. The cavity is plugged 
and treated as after perineal excision. 

It must be impressed on doctor and patient that the abdomino-perineal is a 
severe operation involving considerable risk to life, and it should never be attempted 
except in healthy subjects, and usually in those not above fifty-five years of age. It 
must be emphasised again that none of these operations should be undertaken till at 
least ten days after a preliminary colostomy, and that this will remain permanently, 
except in those few cases of perineal excision where the anal sphincters and canal 
can be preserved and sutured to the upper end of the rectum. This fact should be 
impressed on the patient and the relatives before the first operation is performed. 

The perineo-abdominal operation recently advocated, and claimed to have a 
smaller mortality than the abdomino-perineal, starts with the perineal part of the 
operation, the loosened rectum being subsequently removed through an abdominal 
incision in the same manner as described in the technique of the abdomino-perineal 
excision. This is certainly easier to perform. 

(2) Perineal excision is the simplest method, but is suited only to papilliferous 
or early growths low down in the bowel, and the method does not permit of any 








Fie. 277. Advanced carcinoma of anus, involving the surrounding tissues. 


adequate lymphatic removal. It is the operation of choice in epithelioma of the anus 
(p. 806), where the lymphatic area can be adequately removed. 

(a) The patient is placed in the lithotomy or, better, the left lateral position, and 
the perineum, having been previously shaved, is purified and the anus stitched up. 
An incision is made along the natal cleft to one side of the anus if this is free of growth 
and can be preserved, or around it if the anus must be sacrificed, 1.e., if the sphincter 
needs removal, as is usually the case. The coccyx may need to be removed, and the 
bowel is then pulled on by the long ends of the anal suture, and freed by blunt 
dissection from the surrounding structures, bladder and urethra or vagina, care 
being taken especially to avoid damage to these and the ureters. The ischiorectal 
fat and as much perirectal fat as possible must be removed and the bowel drawn 
down as it is freed ; the levatores ani and internal sphincter will be removed with 
the bowel, the former being divided as near the rectal insertion as is compatible with 
removal of the growth. In this way 3 or 4 inches of the bowel can be removed, and 
then if the anal sphincter is intact, the lower end is divided above this and the cut 
upper end freed of tension, drawn down and sutured to the anus. Where the sphincter 
is removed, no attempt need be made to draw down and suture the upper end of the 
bowel. The levatores ani should be sutured around the bowel and to its wall if the 
anus be preserved. 

The cavity should be packed lightly with plugs of gauze soaked in paraffin, which 
need changing daily, when the patient has soaked them loose in a warm bath. If the 
anus is preserved, a tube may be inserted behind the bowel instead of plugging. 

(b) A more elaborate operation on these lines, advocated by Lockhart Mummery, 
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is to make the incisions as in the previous case and also remove the coccyx. The 
sphincters and levatores ani are then removed, the peritoneum opened at the bottom 
of the pouch of Douglas, and the pelvic colon drawn down, grasped and crushed. 
The bowel is cut across, and the ends are then invaginated with purse-string sutures, 
and the upper bowel-end has the peritoneum of the pouch of Douglas closely sutured 
to it about an inch above its lower end, to close the peritoneal cavity. The lower end 
is pulled down and the bowel excised, great care being taken not to open it, or 
peritonitis will result. The ureters, which together with the bladder are carefully 
protected in the earlier stages of the operation, require to be safeguarded here also. 
The peritoneum is then closed, and also the skin ; the wound must be drained, for 
it cannot heal per primam. 

Morphia may be given freely for pain and shock, and if necessary a catheter may 
be passed, as retention of urine is common; this is often relieved by a hot bath, as 
in all rectal operations. 

(3) Kraske’s Sacral Excision. Kraske’s operation is very seldom performed 
nowadays. 

Radium Treatment. Radium is used in cancer of the rectum by exposing the 
growth by means of an “ operation of access.” The coccyx and lower part of the 
sacrum are removed and the rectum, exposed in this manner, is surrounded with 
needles and tubes placed to control the lymphatic drainage in the cellular tissue and 
pelvic nodes. By this method disappearance of the primary growth has been 
obtained, and in our opinion it is the best method known at present for treating 
cancer of the rectum by radium. The results are usually however disappointing. 

Two months after, when it is possible to do so, the rectum has to be excised, a8 
islets of cancer cells always remain. 


2. Sarcoma of the rectum usually starts in the submucous tissue and is 
extremely rare; it is often a fibrosarcoma. When present it presents as a 
rapidly infiltrating, spongy red mass, which soon ulcerates and bleeds 
freely. Surrounding tissues soon become infected. The symptoms are 
similar to those of carcinoma, but the course is much more rapid and treat- 
ment by excision 1s seldom feasible. Colostomy is usually required, as the 
mass grows into the bowel and causes obstruction. 

3. Carcinoma of the anus is always of the squamous-celled type, and, like 
that of the lip at the upper end of the alimentary canal, usually starts at the 
mucocutaneous junction either as a wart or an indurated fissure. 

The warty variety forms an indurated mass in and around the anal margin, 
with a typical malignant ulcer at its centre; this variety of growth often 
occurs at the side of the anus. The ulcerative type usually occurs in front or 
behind and spreads inwards as a series of ulcerated fissures, with the early 
formation of a fecal fistula. 

In both varieties the lymphatic infection is early, and it must be remembered 
that the anus drains to the inner inguinal group of nodes, which will be hard 
and fixed probably in both groins ; it cannot be urged too strongly that any 
enlargement of the inner inguinal lymph nodes makes a careful examination 
of the anus and perineum imperative. 

There is often a serous discharge which dries and causes pruritus, and the 
induration and distortion of the anus are reflected in the feces, which become 
thinned and irregular. The carcinoma spreads slowly. 

Diagnosis is usually obvious, but occasionally tuberculous or syphilitic 
lesions may give rise to error; in old women kraurosis vulve may spread 
back, and on a superficial examination be mistaken for epithelioma of anus, 
as also may carcinoma vulve. 

Treatment. This consists in excision, together with removal of the inguinal 
lymph nodes. The raw area must be left to granulate, and should the 
sphincters need removal, colostomy should be performed as a preliminary 
operation. Radium gives good results in these cases. 


CHAPTER XX 
THE KIDNEY, URETER AND BLADDER 


Surgical Anatomy of the Kidney and Ureter. The kidneys are essentially 
retroperitoneal organs, lying behind the peritoneum and being surrounded by a 
mass of fat of a somewhat specialised type. They reach roughly from the eleventh 
rib above to a considerable distance below the twelfth rib, lymg opposite to the 
twelfth dorsal and first three lumbar vertebrz, while the presence of the liver causes 
the right kidney to be lower than the left. The lower ends of the kidneys are slightly 
further from the spine than the upper ends, while the spine of the first lumbar 
vertebra roughly corresponds to the hilum. With reference to the standard mid- 
Poupart plane, this passes considerably to the outer side of the middle line of 
each kidney. Behind, the kidneys lie upon the quadratus lumborum, the psoas, 
a portion of the diaphragm, and a small part of the aponeurosis of the transversus 
abdominis; the twelfth dorsal, ilioinguinal, and iliohypogastric nerves are in 
relation with their posterior surface. 

The kidney may be regarded as having three capsules: its own true capsule, 
which is fibrous, thin, and strips off it readily; outside this is the fatty capsule, 
consisting of a somewhat specialised, loose, perirenal fat, which is easily infected ; 
while this perirenal fat is enclosed in the perirenal fascia of Zuckerkandl, which 
fuses with the corresponding fascia on the opposite side of the spine and lies imme- 
diately behind the peritoneum. The suwprarenal body, which lies immediately on the 
top of the kidney, is not, however, closely attached to it, being enclosed in a separate 
compartment of this fascia. Thus, if the kidney is displaced or drawn up into a 
wound by the surgeon, the suprarenal body does not come with it. 

It must not be forgotten that the pleura is in relation with a portion of the posterior 
surface of the upper pole of each kidney, this portion depending upon the position 
of the kidney and the length of the last rib. At the kidney hilum the pelvis and 
ureter lie at the back, the artery in the middle, and the vein in front, while the 
lymphatics, which are very few in number, pass from there to the glands round the 
aorta. In the kidney there is a fairly definite arrangement of the blood vessels in 
two planes, so that if the kidney is split open along a line slightly posterior to its 
mid-vertical plane a minimum amount of hemorrhage will occur ; this is important 
in connection with exploration of the kidney. 

Renal Pain. Pain in connection with renal disease may be of three kinds :— 

(a) True Renal Pain. This probably does not arise in the renal substance itself, 
but is due to stretching, injury or other insult to either the pelvis or capsule of the 
kidney. The patient feels it in the loin and back immediately below the last rib, 
and also to a certain extent in the front of the abdomen immediately below the costal 
margin. These two varieties are sometimes described as posterior and anterior 
renal pain respectively. 

(b) Renal Colic. This is probably due to violent contractions of the renal pelvis 
when stimulated by the presence of unaccustomed material, so that it makes an 
effort to expel it. In many cases so-called renal colic is really originating in the 
ureter. Its nature will be described later (see p. 836). 

(c) Referred Pain. Though both renal and ureteric pain have a tendency to 
be referred down into the groin, testicle, labium and thigh, in some instanoes referred 
pain occurs actually due to involvement of the twelfth dorsal and first and second 
lumbar nerves in the renal lesion, for these nerves run down behind and in close 
proximity to the kidney. 

Important points in connection with renal pain are: (a) its relation to rest and 
movement; (b) its situation and radiation ; (c) its relation to micturition. 

The Ureter. This descends almost vertically upon the psoas muscle, crosses the 
brim of the pelvis at the bifurcation of the common iliac artery, and runs round the 
outer wall of the pelvis to the base of the bladder. Its blood vessels run down with 
it, so that it may be dissected free from its surrounding attachments for some inches 
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without risk. It should be remembered that the ureter is closely attached to the 
back of the peritoneum, so that in searching for it in the extraperitoneal tissues, 
when the peritoneum is lifted up the ureter will be lifted up with it and be found 
lying stuck to the back of the peritoneum, and not upon the retroperitoneal muscles. 

Surgical Anatomy of the Bladder. This organ lies at a slightly different level 
in the infant and the adult, while it varies considerably according to the age and 
sex of the patient. In the infant the urethral opening is roughly at the same level 
as the upper border of the pubic symphysis, so that the whole of the front wall of 
the bladder lies in contact with the anterior abdominal wall above this. During the 
first few years of life the bladder and urethra gradually sink until in the adult the 
bladder lies entirely within the pelvis, unless it is very distended. When very 
distended it rises above the pubic symphysis, and may be felt here. The female 
bladder lies somewhat deeper still, and never rises so high above the symphysis. 
It is not so often palpable from the abdomen. 

The muscle of which the bladder wall is composed consists of three layers of 
unstriped fibres, one circular layer and two longitudinal ones, while its mucous 
membrane is of the stratified or‘ transitional type, being attached loosely to the 
bladder wall, so that it is thrown into folds when the bladder is more or less empty, 
and becomes smooth when the bladder is distended. At the base, however, there is 
a triangular area, known as the trigone, lying roughly horizontally, with its points 
formed by the openings of the urethra and two ureters, where the mucous membrane 
is always attached and smooth. The posterior side of this triangle, the triangle of 
Mercier, which is formed by a raised thickened band of muscle running between the 
two ureteric mouths, is known as the ¢nterureteric bar. It should be remembered 
that the trigone is always of a redder or pinker colour than the rest of the bladder, 
and is very sensitive. 

The peritoneum covers the upper and back surfaces of the bladder, whence it passes 
on to the rectum or uterus and on leaving the latter forms the so-called pouch of 
Douglas. The front surface of the bladder is covered with peritoneum in its upper 
part, but the lower part lies in the cave of Retzius, close behind the pubic symphysis, 
and has no peritoneal covering. A considerable amount of loose fat lies between the 
bladder and the symphysis and abdominal wall. When the bladder becomes dis- 
tended and rises up towards the abdomen, this anterior surface, bare of peritoneum, 
also comes up, so that a considerable area, 1 or 2 inches long or even more, of the front 
surface of the bladder becomes directly applied to the anterior abdominal wall 
without any peritoneum intervening. Through this area the distended bladder may 
be tapped or incised without opening the peritoneum. 

In the female the posterior surface of the bladder is in contact with the lower 
part of the uterus and the upper part of the vagina, without any peritoneum inter- 
vening. 

There are three openings in the bladder wall: that of the urethra, at the apex of 
the trigone, is surrounded by a thin layer of involuntary muscle fibre, the sphincter 
vesice. This opening lies closely applied to the back of the prostate, so that if this 
gland becomes enlarged and projects into the bladder, it may insert itself within 
this sphincter and put the muscle out of action. In addition to this there are two 
voluntary muscles surrounding the urethra, the compressor urethre and the bulbo- 
cavernosus, which also prevent the urine flowing from the bladder. 

The ureters pass through the bladder wall obliquely for about three-quarters of 
an inch to reach their openings. The contraction of the bladder musculature during 
micturition thus effectually prevents urine being forced back up the ureters. 

From the apex of the bladder the urachus, or obliterated remnant of the allantois, 
passes up towards the umbilicus. 

The nervous control of the bladder takes place through the lower lumbar and upper 
sacral segments of the cord. The process of micturition is partly reflex and partly 
voluntary, the stretching of the bladder when a certain amount of urine has collected 
giving rise to uneasy symptoms and starting slow contractions of the musculature. 
In time these, aided by voluntary contractions of the abdominal muscles, overcome 
the tonic contraction of the sphincter, and the urine commences to flow. It is 
thought that the trigonal muscle pulls back the posterior lip of the urethral meatus so 
that a few drops of urine trickleinto the urethra and act as a trigger which starts the 
mechanism which inhibits the sphincter and makes the bladder contract. After that 
the remainder of the process is almost entirely automatic, though it can be voluntarily 
stopped and restarted again if desired. This complicated reflex will be obviously 
interfered with if the lumbar segments of the cord are damaged or if the voluntary 
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controlling fibres running down in the cord from above are destroyed, while peripheral 
impulses reaching the lumbar cord will interfere greatly with it. This is seen 
especially after operations on the rectum, perineum and lower abdomen, where the 
interference usually takes the form of inability to micturate, and algo in emotional 
and hysterical states, where the interference usually takes the form of frequency or 
incontinence. The mucous membrane of the greater part of the bladder is not parti- 
cularly sensitive to painful stimuli unless it is inflamed. That of the base, trigone 
and neck, however, is much more sensitive. 

The vestcal arteries provide the bladder with a free blood supply, while its lym- 
phatics pass in the submucous layer back towards the glands in the hollow of the 
sacrum. 


METHODS OF EXAMINATION OF THE URINARY TRACT 


Disease of any portion of the urinary tract is so prone to affect almost the whole 
length of the tract that in all cases a complete examination of the bladder and 
kidneys will be necessary, even though the lesion appears to be confined to one or 
other of these parts. The ordinary methods of inspection, palpation and percussion 
are first employed. It must be remembered also that a complete examination of the 
patient’s other systems is of great importance and may shed much light on the 
urinary condition. 

(1) Palpation. The kidney is palpated with the patient lying on his back, his head 
raised and his thighs flexed. Standing on the right side, one hand is placed behind in 
the loin and the other presses over the kidney region immediately below the costal 
margin, while the patient is instructed to breathe deeply in and out. It is probable 
that by this means a perfectly normal kidney cannot be felt except in very thin 
people, but if the kidney is enlarged, low, or abnormally mobile, it can be palpated 
easily. Its size, outline and consistency can be examined while it can be felt to 
move freely up and down with respiration. Under an anesthetic this palpation is 
even easier. In many cases great enlargement of the kidney is present, giving rise to 
what is known as a renal swelling or tumour. The characteristics of this swelling 
which distinguish it from a splenic or other tumour are :— 

(a) That it can be palpated and moved between two hands, one in front and the 
other behind, and its shape is usually roughly ovoid, without edges or notches. 

(6) That it bulges right out into the flank and a hand cannot be pressed into the 
abdomen behind it. 

(c) As it enlarges it spreads directly across the abdomen and out into the flank, 
and not down towards the umbilicus as does a splenic tumour. 

(2) There is nearly always a band of resonance across the front of it owing to the 
colon crossing it, while the flank is always dull on percussion from the fact that the 
colon cannot get behind the swelling. Renal swellings move up and down on 
respiration unless large or fixed, but they move less than do hepatic or splenic 
swellings, while a band of resonance is present nearly always on the right side 
between the tumour and the liver. 

(e) The swelling can be reduced into the loin. 

A splenic swelling feels as though it were just beneath the abdominal wall, has a 
characteristic shape, reaches down towards the umbilicus, is dull on percussion, 
and has a notch on its anterior border (see p. 771). 

Large renal swellings are clearly visible on inspection of the abdomen, while per- 
cussion will give valuable information as to the relative situations of the tumour, 
colon, stomach and small intestine. Further special tests may be applied to see 
whether such a swelling is of renal origin or not (see p. 810, Pyelography). 

The bladder can be palpated only if distended or displaced, when it may be felt 
rising above the pubes as a firm, fixed, rounded, cystic tumour, dull on percussion and 
often rather tender on pressure. The distended bladder is very easily felt with one 
finger in the rectum and the other hand on the abdomen. The possibility of a dis- 
tended bladder should be remembered in the case of every swelling of the lower 
abdomen. Such a swelling of course disappears if a catheter is passed. 

When the rectum is examined in the male the prostate with its median groove 
and two lobes, the base of the bladder above it and the seminal vesicles on either 
side can be palpated, especially if the bladder is full. In children vesical calculi may 
be felt in this way, and in the female similar information is obtained by a vaginal 
examination, while a thickened ureter can sometimes be felt. Grossly distended 
bladders are often encountered which can be seen and felt above the symphysis 
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reaching to the umbilicus. Such a swelling is dull to percussion and immovable, 
while the passage of a catheter will cause it to disappear rapidly. 

(2) X-ray examination of the kidney, ureters and bladder is of the greatest 
importance. Stones and foreign bodies will be detected thus in any of these organs, 
and calcification of the kidney substance is sometimes noticed. A good X-ray 
film will demonstrate the outline of the kidney tissue, whether normal or diseased, 
while the psoas muscle should also be visible. In addition to this, X-ray examina- 
tion plays an important part in such methods as pyelography and the passage of 
ureteric bougies (see below). The technique is desoribed below and in Vol. L, 
Ch. XXIII. 

A cystogram or X-ray picture of the bladder may be obtained also by filling it 
with an opaque fluid such as sodium iodide solution (see below). 

(3) Cystoscopy. Thisis by far the most important and most valuable method of 
examination of the urinary tract, the oystoscope being an instrument which is 
passed up the urethra and by means of which not only can a direct view of the 
inside of the bladder be obtained but certain other exceedingly important intravesical 
manipulations can be performed. It is not usually necessary to give a general anss- 
thetic, a smal] amount of a solution of 1 or 2 per cent. novocaine being injected up 
the urethra five minutes before. The instrument is then lubricated and passed and the 
bladder emptied and washed out through it until the water returning is quite colour- 
less ; 10 to 12 ounces of clear water are then left in the bladder, the light is switched 
on and the inspection made. The whole of the bladder wall is examined, every part 
of it being visible except that very close to the urethra or behind an enlarged pros- 
tate. The colour of the wall of the normal bladder is yellowish or cream, this 
becoming pinker or redder as the base of the trigone is reached. Ulcers, cystitis, 
tubercles, growths, stones, the mouths of diverticula, trabeculation of the bladder 
wall, alteration in the shape or colour of the bladder, foreign bodies and enlargement 
of the prostate are at once detected, though experience is needed to interpret what is 
seen ; cystoscopy by an inexperienced surgeon is often a snare and a delusion. The 
mouths of the ureters are seen and compared and changes in their shape and appear- 
ance noted. The urine can be seen coming down the ureters in gulps and drops every 
half-minute or so. Pus or blood in the urine can be at once detected, so that it can 
be ascertained for certain whether they are coming from the bladder or from which 
kidney. Any marked changes or alterations in the mouth of one ureter are very 
strong evidence of disease in that ureter or kidney, and with experience the nature of 
a, diseased kidney often can be ascertained almost for certain by the appearance of 
its ureteric mouth. 

In addition to the direct vision of the bladder obtained by this instrument, it is 
employed in several other useful diagnostic methods. By its means small ureteric 
catheters are passed up each ureter to the pelvis of the kidney, also without an anss- 
thetic. If hollow these catheters are then left in for a certain period so that the 
urine from each kidney is collected separately for examination. The passage of the 
catheter up the ureter will be hindered by kinks, strictures, stones and other forms 
of ureteric obstruction. Moreover, a catheter or bougie which is opaque to X-rays 
may be employed and passed up to the kidney pelvis. The photograph taken 
with the bougie in situ will show the exact line of the ureter and position of the 
kidney, so that any shadow seen may be compared in position with the shadow of 
the catheter, and this will make certain whether such a shadow is a stone or not; 
for it must be remembered that shadows seen in X-ray film are frequently not due 
to stones in the kidney, bladder or ureter. They often are due to phleboliths, calcified 
glands or fibroids, calcareous deposits in other tissues, fecal matter, appendix con- 
cretions, feecoliths or gall-stones. Stereoscopic pictures are especially valuable in 
this connection. If there is a stone impacted in the ureter sterile paraffin may be 
injected to help it pass down. 

In addition a pyelogram may be made. 

(i) Ascending Pyelogram. To do this, by means of a hollow ureteric catheter, the 
pelvis of the kidney is distended with a fluid opaque to X-rays, 13 per cent. sodium 
iodide solution being the best. A photograph then taken will demonstrate the shape, 
size and position of the kidney pelvis, while the amount of fluid that flows in also will 
demonstrate its size and content. The fluid must be run in up a very small catheter, 
under a pressure of only about 8 or 10 inches of water, and the patient should not 
be anzsthetised (see Vol. I., Ch. XXTIII.). All fluid must be drained out through 
the catheter at the end. 
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Fig 278. Cystoscopic views. (A) Normal right ureteric orifice. (B) Blood shooting 
from right ureteric orifice (C) Enlarged prostate (note trabeculated bladder). 
(D) Retracted (golf hole) left ureteric orifice in tuberculosis of the kidney, with 
tubercles of the bladder showing in the bottom of the field. (E) Oxalate 
calculus. (F) Papilloma situated above the right ureteric orifice. 


(ii) Descending Pyelogram. In the last few years a method of making a double 
pyelogram without passing a ureteric catheter has been introduced (intravenous 
pyelogram). A chemical body, such as uroselectan or abrodil, which is secreted in 
the urine and is then opaque to X-rays, is introduced into the blood. The bowel is 
cleared of gas, and the bladder emptied, and the pelvis and legs are raised. 40 grs. 
of uroselectan in 100 c.c. of sterile saline (or even a little more) or 20 grs. of abrodil 
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are introduced intravenously, very slowly, and X-ray photographs are taken of both 
kidneys, a quarter, half, three-quarters and one and a quarter hours afterwards— 
the second picture usually being the best. The outline of the pelves and ureters 
should be seen, though the pictures often are not as definite as pyelograms done with 
a ureteric catheter. The results are best if a definite obstruction is present in the 
ureter concerned. . 

Uroselectan may also be useful as a test of the renal function, for if the kidney 
efficiency is impaired its appearance in the urine is delayed in some cases, but it 
cannot, be relied on as normal kidneys will often show delay in secretion, while grossly 
diseased ones may secrete rapidly. Almost all of it can be recovered from the urine 
and with normal kidneys it should all be eliminated in about eight hours. If the 
function is poor this elimination will be much delayed. Recently a more concen- 
trated solution, Uroselectan B, has been employed with success—only half the 
amount being injected. All of these solutions are very irritating if allowed to escape 
from a vein into the tissues. : 

In addition to the above methods, small forceps, scissors, dilators, electrodes for 
diathermy and radium applicators, can all be introduced up the cystoscope and used 
in the bladder under direct vision. When the examination is finished the light is 
turned off and allowed to cool for a short time, the water is run out through the 
cystoscope, and the instrument is withdrawn. Small-sized instruments are available 
for male children. 

An old-fashioned instrument, known as a separator, used to be introduced into the 
bladder in an attempt to collect the urine from the two kidneys separately. This is 
difficult to use and inefficient in its results, so that it has been replaced entirely in 
modern practice by passing a catheter up each ureter and collecting the urine 
separately from each kidney. 

(4) Occasionally, examination of the bladder by means of a bladder sound is 
useful, as by this means stones may be felt and heard to clink when struck by the 
sound ; naturally this method has been almost altogether superseded by cystoscopy. 
Occasionally tumours and growths of the mucous membrane may be felt in this way. 
The base of the bladder can always be examined from the rectum, and it is sometimes 
advantageous to examine the rectum with the sound in situ, as by this means further 
information may be obtained. 

In the female the bladder may be inspected directly up the urethra and the 
ureter catheterised by means of Kelly’s speculum. Cystoscopy is, however, infinitely 
preferable. 

(5) It is often advisable, after the patient has passed as much water as he can, to 
pass a catheter into the bladder and draw off any urine that remains. This “‘ residual 
urine” should be measured, as its amount may be important, for it bears a very 
definite relation to the amount of loss of kidney function and therefore to the extent 
of the disease. More than four ounces of residual urine should be regarded as 
serious. 

(6) Examination of the Urine. This is naturally of the greatest importance 
and must include a complete chemical, microscopical and bacteriological investiga- 
tion. Various terms are employed in connection with abnormal conditions of the 
urine, most of which explain themselves. Thus albuminuria, hematuria, glycosuria, 
pyuria, are self-explanatory, the former of these conditions being by far the com- 
moner. Polyuria and oliguria denote increase or diminution of the amount of urine 
passed, anuria being total arrest of urinary secretion, while bacteriuria, in which the 
urine is rendered cloudy by enormous numbers of bacteria without there actually being 
any pus cells present, is not uncommon. It must be remembered that in the female 
contamination by vaginal and vulval secretions may give rise to a false albuminuria. 

(a) The Surgical Significance of Albuminuria. Apart from diseases of the 
urinary system, the urine must be examined in every case before an operation, and 
not uncommonly albumen will be found in it. With regard to diseases of the urinary 
tract itself almost every lesion may give rise to the condition ; thus it may be found 
in infection of the kidneys and bladder of all kinds, in growths, stones, stricture, 
enlargement of the prostate, etc., while apart from the purely surgical conditions, 
chronic Bright’s disease may be the cause of it. In other instances, old-standing 
suppuration may have been present, and in this case the albuminuria is probably 
evidence of lardaceous disease. In some cases it is of an intermittent functional 
type and is not evidence of any organic renal lesion. Cardiac disease also will give 
rise to albuminuria owing to the back pressure upon the kidneys. 
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When dealing with surgical diseases of the urinary tract the question of albu- 
minuria is naturally wrapped up in that of the total renal efficiency, to be discussed 
later. But when before a projected operation on some other part of the body 
albuminuria is found to be present, which is thought to be due to any of the other 
causes, it may influence greatly the magnitude and even the possibility of the 
operation (with the exception of the functional or intermittent type). Thus, if 
Bright’s disease is definitely present, operations of pure convenience should not be 
performed, especially if signs of high blood pressure, thickened arteries and poor 
kidney efficiency are present, while if an operation becomes suddenly necessary for 
& grave surgical emergency, it should be of the smallest possible type and be per- 
formed as quickly as possible. For in patients of this type healing is uncertain, 
infection and suppuration likely to occur, hemorrhage is quite possible and anss- 
thesia is difficult. 

Rarely cases are seen in children where albuminuria occurs, symptomless except 
possibly for constipation, and on investigation it is found to come from the left 
kidney alone. The left kidney is usually enlarged and the condition is due to 
pressure on the left renal vein by the superior mesenteric artery. 

(6) The presence of glycosuria, due to true diabetes, also absolutely contra- 
indicates any operation of convenience, but it must be remembered that in many 
instances only a simple glycosuria is present, and this is no bar to surgical treatment. 
Certain surgical conditions, such as grangrene, carbuncle, abscesses, cellulitis and 
boils, give rise to a glycosuria which may be regarded as one of their symptoms. 
Its origin is uncertain. Operations performed upon patients who suffer from true 
diabetes are liable to be followed by poor healing, infection and suppuration and 
the onset of diabetic coma, but all these complications are rendered much less likely 
by a previous course of insulin. 

(c) Heematuria occurs in a variety of lesions of the urinary tract, such as stone, 
tuberculosis and other infections, growths, enlargement of prostate, etc., while many 
other general and medical conditions also may give rise to it, such as acute or chronic 
nephritis, cardiac disease and various blood diseases. Steps must be taken always 
to ascertain exactly where blood in the urine is coming from, and this can be done by 
means of the cystoscope, for by this instrument it can be seen at once whether the 
blood is coming from the bladder or from one or both ureters. It must not be for- 
gotten that in women contamination may occur from the menstrual flow. 

(1) Hemorrhage from the urethra escapes independently of micturition or when 
micturition occurs and is always confined to the first few drops passed. It consists of 
bright blood hardly at all mixed with the urine, and may be due to injury, such as 
ruptured urethra or catheterisation, acute urethritis, impacted calculus, etc. 

(2) When it comes from the prostate it may occur independently of micturition, but 
more often is mixed incompletely with the urine, which is usually of a dark red or 
wine colour and sometimes appears to be almost pure blood. Prostatic hemorrhage 
is the result of injury, acute prostatitis, simple or malignant enlargement and pros- 
tatic calculus. 

(3) Hemorrhage from the bladder is common and the cystoscope will demonstrate 
where it is coming from. It may be the result of injury, cystitis, acute, chronic or 
tuberculous, growths, calculus, ulceration or of bilharzia. The urine and blood are 
intimately mixed and are of a port-wine colour, though rather more blood comes at 
the end of micturition. Large clots are often present. 

(4) Hemorrhage from the ureter is very rare, though occasionally acute appen- 
dicitis gives rise to sufficient congestion to cause it. It has the same characteristics 
as renal hematuria (see below). 

(5) Renal hematuria is common, and the cystoscope will demonstrate at once from 
which kidney it is coming. The blood is mixed with the urine, which is not often 
deeply coloured, but more commonly is brown or smoky. Long, thin, worm-like 
clots, owing to the shape of the ureter, are often present, while renal casts will be 
discovered frequently also. Hemorrhage may occur in almost every disease of the 
kidneys, being especially common in tubercle, injuries, growths and calculus. 

(6) Hematuria due to general diseases, as described above, almost invariably comes 
from the kidneys and from both kidneys, when the cystoscope will demonstrate the 
blood passing down both ureters. 

It must be remembered that certain cases of apparent hematuria are really 
hemoglobinuria, microscopic examination showing that no red cells are present. 
This condition (paroxysmal hemoglobinuria) is sometimes seen in Raynaud’s disease. 
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(d) Pyuria requires the same type of investigation to uscertain its origin as does 
hematuria. It is always evidence of inflammatory conditions of the urinary tract. 
Chyle is occasionally found in the urine. 

(e) Various kinds of solid urinary deposits are often present and may be 
identified either by their microscopical appearances, their crystalline structure, or 
their chemical reactions. The reader should refer to books on pathological and 
clinical chemistry for a full discussion of these. 

The chief of these deposits are uric acid, urates, oxalates of lime, and phosphates. 
An excess of the former in the urine is associated with the so-called uric acid diathesis 
and is sometimes known as lithiasis. It is a purely medical condition, of which 
the treatment consists in diet and general hygiene. 

Excess of oxalate of lime in the urine is known as oxaluria ; this has an important 
surgical bearing and will be discussed on p. 839. 

An excess of phosphatic deposits is by no means uncommon and is responsible for 
the formation of many calculi. A curious condition known as phosphaturia is 
sometimes seen in hypochondriacal people, especially after periods of nervous 
anxiety or sexual excitement, when there is an enormous excess of phosphates in 
the urine. The urine becomes cloudy and opalescent, the patient feels seedy, 
depressed and unwell, and has vague pains in the lower part of the back and thighs. 
Frequency also may be present. The condition usually clears up on the administra- 
tion of large doses of acid sodium phosphate. 

The deposits found in acid urine consist of urates, uric acid and oxalates ; those in 
alkaline urine are phosphates. 

(f) The bactertological examination of the urine is of the greatest importance, and 
in many cases will settle the diagnosis. For cultural purposes a sterile specimen of 
urine, of course, must first be obtained. In the male this may be done by carefully 
cleaning the end of the penis with antiseptics and allowing the water to be passed 
into a sterile receptacle. In the female, however, it must be obtained by means of a 
catheter. To examine urine for the tubercle bacillus a sterile specimen is not 
required, but as the bacillus may only be passed intermittently, the whole twenty- 
four hours’ urine must be collected and a sample of this be examined. 

(g) In connection with certain lesions of the bladder and lower urinary tract, it 
may be of value to watch the patient passing water in order to note the shape of the 
stream and his ease or difficulty in passing it, etc. 

A two-glass test also may be of value, the first portion of the urine being passed 
into one glass and the rest into another, as this will give an indication as to which part 
of the urinary tract threads or pus are coming from. 

The Care and Sterilisation of Urinary Instruments. Catheters may be 
made of rubber, metal, glass, or gum elastic, and it is preferable to use the softer 
ones if possible. Rubber, glass and metal instruments may be sterilised by boiling, 
while gum elastic instruments should be placed for a quarter of an hour in 1/1,000 
biniodide or perchloride of mercury. Modern gum elastic catheters can be boiled 
for a short time provided they are enclosed in a thin bag so that they do not touch 
the metal of the steriliser. They should be lubricated either with glycerine or sterile 
paraffin. Sterile vaseline in a collapsible tube is useful for carrying about. 

Ureteric catheters can be sterilised by formalin vapour, by 1 in 1,000 biniodide or 
perchloride of mercury or by boiling for a short time in a bag. They are lubricated 
by glycerine or sterile paraffin. 

A cystoscope must not be heated but can be sterilised either by immersion in 
absolute alcohol or methylated spirit for a quarter of an hour or by means of formalin 
vapour. It is best lubricated with glycerine, as paraffin is liable to form drops upon 
the lens which interfere with visibility. 

The Renal Function. In connection with the surgery of the whole urinary 
system, including that of the kidney, ureter, bladder, prostate and urethra, a guiding 
factor which is of supreme importance is a consideration of the efficiency of the 
kidneys in performing their excretory work; for not only does back pressure of 
urine and disease anywhere in the urinary tract in many cases cause this renal func- 
tion to deteriorate, but if the kidneys are already damaged and their efficiency 
below par, the performance of any operation upon the urinary tract is likely suddenly 
to precipitate a very marked failure of renal function, which, though it may be only 
temporary, is often sufficient to carry the patient off. In every case of disease of the 
urinary tract, therefore, we have to consider the total functional efficiency of the 
two kidneys. In the surgery of the lower urinary tract, ¢.e., the bladder, prostate 
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and urethra, we are concerned chiefly with the two kidneys together; but when 
dealing with lesions of the upper urinary tract, 1.e., the kidney and ureter, we have, 
in addition, to consider the renal efficiency of each kidney separately. For in the 
latter conditions we are always faced with the possibility of having to remove one 
kidney, and before this can be contemplated it is essential to find out : 

(a) Whether the other kidney is present ; 

(6) Whether its efficiency is sufficient to carry on all the urinary secretion if the 
diseased kidney is removed ; and 

(c) What the efficiency of the diseased kidney is, so that we may have an estimate 
of the value of the renal tissue of which we shall be depriving the patient if that 
kidney is removed. 

This will entail collecting the urines of the two kidneys separately. 

Many different tests for estimating the efficiency of the renal function have from 
time to time been devised. Here, however, we can give only a short account of them. 

If it is desired to know the total efficiency of the two kidneys together, cystoscopy 
is not necessary and any required tests may be performed upon the mixed urine 
which the patient passes. When, however, the separate efficiency of the two indivi- 
dual kidneys is required, cystoscopy and ureteric catheterisation are performed, the 
urine from the two kidneys is collected separately and similar tests are applied to the 
two separated urines. Though actual collection of urine with the ureteric catheter 
from the second kidney is the only certain method of testing its efficiency, informa- 
tion may also be obtained about it by noting with the cystoscope the state of its 
ureteric mouth, and whether urine can be seen emerging from it, while during an 
operation the kidney in question may be palpated with the hand or even inspected 
with the eye in order to ascertain whether it is present and what its condition is, as 
disasters have occurred in the past through surgeons removing the kidney when 
only one is present. 

The older tests of the renal function consisted very largely in the injection into 
the body of certain coloured dyes which were excreted into the urine in visible form, 
an estimation then being made of the amount of the dye which came through and 
the rate at which it was excreted. Thus methylene blue was employed with this 
object in view, as also was phenol-sulphone-phthaline. Indigo-carmine also has been 
employed, while phloridzin was used at one time as it has the effect of making sugar 
appear in the urine of a healthy person in about fifteen minutes. Estimation of the 
total urea passed in twenty-four hours was also of value. 

These coloured dye tests, however, have been replaced almost entirely by the 
more modern methods of chemical examination of the urine and blood with a 
comparison of their content of certain important substances, such as urea. This 
is a standard test always performed now, and it depends upon two estimations : 

(a) The total urea content of the blood ; 

(6) The concentration of urea in the urine passed during the first three hours after 
15 grammes of urea have been taken by the mouth, especially that passed during the 
second hour. 

Thus in a case when we know for certain that a lesion of one kidney is present, it 
is still possible for the blood urea content to be normal owing to the activity of the 
other kidney—in fact, if one kidney is out of action completely, or has been re- 
moved, the second kidney if normal still will keep the blood urea content down to 
normal. The normal blood urea content is 0-02-0-04 per cent. On the other hand, 
if we have for certain a lesion of one kidney and the blood urea content is 0-05 per 
cent. or above that, we can be certain that the other kidney is affected. 

Secondly, if the blood urea content is normal we can obtain the relative 
efficiencies of the two kidneys by estimating the urea concentration of the urine 
collected from the kidneys separately by ureteric catheters. Fifteen grammes of 
urea is given by the mouth, and the urines are collected during the second hour after 
administration. A perfectly sound kidney should give a concentration of from 2-5 
per cent. upwards. 

The blood urea content is always a more valuable test than the urine urea con- 
centration one, but a combination of the two is the most reliable. 

In the case of an enlarged prostate we are concerned with the two kidneys to- 
gether, and here again the blood urea-content is the more valuable test. The question 
as to whether a prostate should be removed in a one-stage or two-stage operation will 
arise (see p. 925), and if the blood urea content is above 0°04 per cent. a two-stage 
operation is probably advisable, if it is above 0-05 per cent. it is certainly advisable. 
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But in this connection the amount of sepsis and infection in the bladder and urinary 
tract must be taken into account, for this may have a most evil effect. An ideal 
case for prostatectomy in one stage should have a blood urea content of 0-03 per 
cent. or less and a urine urea concentration greater than 3 per cent., if a three hours’ 
teat is performed, while the urine should be clean. If much residual urine is present, 
as in an enlarged prostate, this should be drawn off with a catheter before commencing 
& urine urea concentration test. If there is a high initial blood urea content, and 
operation is being therefore done in two stages, it is advisable to wait till the blood 
urea concentration has come down to 0-04 per cent. before doing the second 
stage. 

An estimation of the blood-cholesterol is of value as indicating how serious an effect 
septic infection of the kidney may have had, for cholesterol is thought to stimulate 
the production of antibodies. The normal blood-cholesterol is from ‘08 to -23 per 
cent., and diminution of this may be regarded as some indication that renal infection 


is severe. 
Other tests which are sometimes employed are the urea clearance test and the 


blood creatinine test. 
It must be remembered that the performance of these tests is a skilled and abstruse 


chapter in chemistry, and that if they are to have any value at all they must be 


undertaken by an expert. 

An indication of the state of the kidney function is also given clinically by such 
signs of renal failure as thirst, loss of appetite, a brown furred tongue, headaches, 
pallor and anemia, constipation, and lowering of the specific gravity of the urine. 

A kidney function which is under 30 per cent. of the normal is definitely a bad 


surgical risk. 


Anuria is the condition in which the kidneys entirely cease secreting urine 
so that none flows into the bladder (suppression of the urine). It must be 
carefully distinguished from acute retention of urine in which urine is formed 
but cannot flow out of the bladder. Anuria may be grouped from the 
causative standpoint under the four main headings :— 

(1) Circulatory, due to low blood pressure. 

(2) Reflex, as a result of conditions in the opposite kidney or elsewhere in 
the urinary tract. This type of anuria is sometimes seen in spinal anesthesia. 

(2) Infective, as is seen in double surgical kidneys. 

(4) Obstructive, as a result of back pressure in the kidney. 

These will be dealt with subsequently. 

Ureemia. As uremia is the end result which causes death in so many 
conditions of the urinary tract and is a condition always present in the mind 
of the surgeon when kidney or bladder operations are under consideration, 
it is not out of place to discuss it shortly here. It must be remembered also 
that it not infrequently arises after surgical procedures in no way connected 
with the urinary tract, and that its very symptoms in some cases may 
resemble those of truly surgical lesions, such as acute obstruction (see pp. 678 
and 727). The condition is due to a failure of the renal function, so that 
toxic products accumulate in the blood and poison the patient. The anuria 
to which this gives rise (suppression) must be distinguished carefully from 
retention. The condition may come on gradually or quite suddenly, while 
any of the following group of symptoms and signs will be seen: headache, 
vomiting, convulsions, fits and twitchings, a harsh dry skin, brown dry tongue, 
often cracked, and sometimes black (Parrot tongue), delirium, onset of coma, 
abdominal distension, a hard slow pulse, a hay-like scent in the breath, and 
finally death from cardiac failure. Curious paralyses and asthmatic attacks 
are sometimes seen, while a remarkable hissing type of respiration, due to 
cedema of the glottis, is not uncommon. Though in most cases the amount 
of urine is markedly diminished or even complete suppression may occur, it 
sometimes happens that the patient continues to pass extra large quantities 
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of very watery urine of low specific gravity, and with very poor urea content. 
Delirium is often marked. 

The treatment of this condition consists in removal of the cause, together 
with every possible step to promote the excretion of toxins. Thus the patient 
should be given large quantities of fluid if possible, and watery purges in the 
form of jalap, etc., should be administered, while every effort should be made 
to induce him to sweat by means of hot packs, hot air baths and even the 
administration of pilocarpine hypodermically. This latter drug is, however, 
not always free from risk. Diuretics may be tried in the form of pituitary, 
digitalin and mercury pill, caffein citrate, and theocin-sodium-acetate, while 
the infusion of saline with bicarbonate in it or of small quantities of hyper- 
tonic saline is often valuable. For fits and convulsions chloroform may 
be necessary occasionally, while bleeding is sometimes employed for this 
condition. 

Surgical procedures, such as decapsulation of the kidneys, are occasionally 
useful (see p. 834). 


CONGENITAL CONDITIONS OF THE KIDNEY AND URETER 


(A) Complete Absence of One Kidney. This luckily is very rare, but a 
rather more common condition is one which is equally serious, namely, a con- 
genital atrophy or imperfect development of one kidney, where the organ is 
only represented by a mass of fibro-fatty tissue, though small renal vessels 
and an abortive ureter are present. In either case the other kidney is hyper- 
trophied while the testicle on the same side may be imperfectly descended. 
The surgical effect is the same in each instance, for it constitutes a grave trap 
in the performance of a nephrectomy. There should be, however, no difficulty 
in discovering that only one kidney is present by means of cystoscopy and 
the renal tests described above. 

The sound hypertrophied kidney is sometimes painful, and may then be 
mistaken for a growth or other pathological condition. It must be remem- 
bered that a solitary kidney occasionally has a double ureter and two openings 
in the bladder. 

(B) Lobulation of the kidney is sometimes seen and is of no significance. 
This is a persistence of the foetal condition which also occurs normally in 
certain animals. 

(C) Horse-Shoe Kidney. In some instances the kidneys are rather nearer 
the midline than usual, and their lower ends are fused and meet across the 
vertebral column. This is said to occur roughly in 1 in 1,000 persons. Usually 
two ureters are present, which run down across the front of the lower end 
of the organ, but sometimes more than two are present. Hither half of 
a horse-shoe kidney may become involved by disease, while the condition 
sometimes gives rise to an ill-defined palpable abdominal tumour. Its chief 
importance lies in the fact that should an operation be necessary upon either 
kidney, grave difficulties will be encountered in bringing it up into the wound. 

A more complete fusion of the kidneys sometimes occurs, known as a discoid 
kidney. 

(D) Accessory renal arteries are occasionally present, which may give rise 
to hydronephrosis (see p. 821). 

(E) An extra kidney is sometimes present, while double ureters on one side 
are by no means uncommon. A double ureter is sometimes accompanied by 
a double pelvis in the kidney. The two ureters sometimes run separately the 
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whole way down to the bladder and enter it by two separate openings, while 
at times they meet half-way down. In this case there are no symptoms, but 
in other instances one ureter may have an abnormal opening into the prostatic 
urethra or even into the vagina. If this is so, dribbling of urine occurs from 
childhood, though this is not very marked, while the patient is also able to 
void urine at intervals in a perfectly normal manner. The condition requires 
no treatment unless the latter state of affairs is present. When this is so, an 
operation must be performed to transplant the supernumerary ureter into a 
fresh opening in the bladder. 

(F) Ureterocele. Ballooning of the lower end of the ureter is sometimes 
seen, Owing to a congenital stricture at its opening into the bladder. This is 
really a prolapse of the dilated lower end of the ureter into the bladder, con- 
sisting chiefly of mucous membrane. At times calculi have formed in this. 
Seen by the cystoscope, the appearance is that of a cyst at the lower end of 
the ureter, often with a nipple-like-projection on it, varying in size from a pea 
to a walnut. It may cause renal pain, frequency and hematuria. The treat- 
ment consists in incising the cyst and dilating the ureter with an operating 
cystoscope. 

Certain deformities and abnormal origins of the ureter from the kidney 
pelvis occur, which may give rise to hydronephrosis (see p. 821). 

Congenital Displacements of the Kidney. In a small percentage of indi- 
viduals, one or both kidneys are found lying in abnormal situations, the left 
being the one more commonly affected. Thus the kidney may be displaced 
towards the middle line, may be found lying at a higher level than usual or 
more commonly is found abnormally low, in which case it probably lies in the 
iliac fossa on the brim of the pelvis or even right down in the pelvis. In this 
way the descending colon and rectum may be displaced. In these congenital 
cases the renal vessels also take an abnormal origin either from the aorta or 
from the iliac vessels, and this will distinguish the condition from the acquired 
variety (movable kidney). It must be remembered that in all abnormal 
positions of the kidney, whether acquired or congenital, the suprarenal bodies 
do not accompany the organ. 

Such a displaced kidney, as a rule, gives rise to no symptoms unless it 
becomes diseased. It is sometimes detected as a palpable tumour and may 
give rise to difficulties in diagnosis, while an abnormally placed kidney is 
especially liable to infection and stone formation. If it is abnormally movable 
its pedicle may become twisted as in a movable kidney (see below). 

Certain other conditions of the kidney which are sometimes congenital, 
such as sarcoma, hydronephrosis and congenital cystic kidney, will be described 
later. 

Aneurysm of the Renal Artery. This is a rare condition, which is occa- 
sionally seen, most often on the right side and at times following an 
injury of the renal pedicle. It gives rise to a pulsating swelling in the renal 
region, with pain and occasional hematuria. The only treatment consists in 
nephrectomy with ligature of the renal artery. In this connection care must 
be taken not to mistake the pulsation of an aorta pushed forward by a 
scoliotic spine, for an aneurysm. 

Movable Kidney, Floating Kidney (Nephroptosis). Though the normal 
kidney moves freely up and down on respiration, in many instances the organ 
is found to have a considerably greater degree of mobility than it should. 
Three stages of this condition are sometimes described :— 

(a) One in which the lower pole or lower half of the kidney can be felt 
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distinctly to move up and down on respiration. This is only just beyond the 
normal limits. 

(6) One in which the kidney moves freely about behind the peritoneum, 
where its upper pole can be palpated and the kidney held down with the hand. 
This is known as a movable kidney. 

(c) In a still more marked type the kidney moves forward and becomes 
provided as it were with a mesentery, due to elongation of the peritoneum, 
the perinephric fat and the renal vessels. It can then be moved freely about 
the abdomen in all directions. This is known as a floating kidney. Here 
again the suprarenal body does not accompany the kidney. 

It will be seen that most of these movements occur within the perirenal 
bag of fat, though after a time, if attacks of inflammation occur, the fatty 
capsule may become attached to the kidney and move with it. The move- 
ments which occur are partly sliding up and down, partly to and fro, while 
not infrequently there is a remarkable element of twisting, on either a 
vertical or transverse axis, and this is liable to lead to pressure on or torsion 
of either the vessels or the ureter. 

As a result of this condition secondary changes are liable to occur in the 
kidney, these being due chiefly to the rotatory element in its movements. 
The ureter is fixed to the back of the peritoneum and therefore moves less 
than the kidney, with the result that it is liable to intermittent obstructions. 
Thus after the condition has been present for some time hydronephrosis is 
liable to commence, while such a kidney is always abnormally liable to 
attacks of inflammation (pyelitis or pyonephritis), to injury, and to Dietl’s 
crises. 

It must not be forgotten that in many cases a movable kidney is only part 
of a general visceroptosis (see p. 655), and it therefore may te accompanied 
by the characteristic changes in other abdominal organs, but these are in no 
sense secondary to it. 

It is possible, as a result of inflammation and irritation in the peri- 
renal tissues, due to the mobility, that fibrosis may set in and the organ 
become fixed in either its normal or abnormal situation. 

With regard to the cause two prominent facts stand out. Firstly, that the 
condition is about ten times a8 common in women as in men, and, secondly, 
that it is about fifteen times commoner on the right side than on the left, this 
latter fact probably being due to the longer right renal vessels and the down- 
ward pushing of the kidney by the liver. There probably is some congenital 
change in the kidney bed and the position of the renal vessels in many cases, 
while its fascial capsule may be developed imperfectly. A kidney is normally 
more or less fixed by the firm fat surrounding it, the intra-abdominal pressure 
and the general musculature of the body, and it is therefore to changes in 
these conditions that we should look in searching for a cause; thus rapid 
emaciation and loss of fat, pregnancies, or rather the parturition which 
follows, lack of abdominal tone, and removal of large abdominal tumours are all 
probable causes. It was at one time thought that badly designed female 
clothing, such as tight or improperly fitting corsets and waist belts, was 
responsible for it, but there is probably little in this, for the condition is still 
commonly seen among the more enlightened and uncorseted females of to-day. 
It may be that some cases are definitely produced by injuries, single or 
repeated, such as falls, lifting weights, or gymnastics. Constipation is fre- 
quently present, and though it is possible that an overloaded cecum might 
produce the condition by dragging upon the peritoneum and kidney, we 
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regard this as more likely to be the effect of the accompanying visceroptosis 
and not the cause. There is a distinct tendency for the condition to run in 
families, while it is especially seen in people with long, thin chests and broad, 
shallow loins. In a few instances the dragging of the kidney will pull upon, 
and even partially obstruct, the bile-duct or duodenum. 

Clinical Features. The condition is most commonly seen in women under 
forty, especially those who are thin and tall; rarely it is bilateral. In many 
instances there are no symptoms and the condition is discovered in the course 
of a routine examination. In other instances the patient herself notices a 
round, movable tumour, which is smooth and firm and accompanied by a 
sickening pain when handled. There is no connection, as a rule, between the 
degree of mobility of the kidney and the symptoms it causes. 

More commonly the patient complains of a vague, dragging, right-sided 
abdominal pain, made worse by exertion and walking about and often, but 
not necessarily, relieved by lying down. This pain is in the loin and iliac 
fossa and radiates to the thigh, labium or testicle. At times it is accompanied 
by unexplained attacks of vomiting, and the vomiting is sometimes the only 
symptom. It is often worse at the periods. 

At other times severe exacerbations of these symptoms occur. These 
attacks are known as Dvetl’s crises, and are due probably to torsion of the 
pedicle, with kinking and obstruction of the ureter. They consist of very 
severe attacks of pain in the loin and flank, accompanied by vomiting, rise of 
temperature and quickening of the pulse. Shivering and abdominal rigidity 
are often present, while the kidney, if palpable, will be noticed to be tender 
and enlarged, and the amount of urine may be temporarily diminished. 
Hematuria and strangury are occasionally seen. After some hours, usually 
less than twelve, the attack suddenly passes off and an increased quantity of 
urine is passed, possibly with some pus in it. Naturally such an attack may 
resemble an acute abdominal condition, but the tender mobile and enlarged 
kidney should render the diagnosis easy. 

The patients are frequently of a very neurotic type and are specially liable 
to become so if they are told that they have a movable kidney. This may be 
due to the irritation of the sympathetic by the abnormally movable organ or 
may be an independent constitutional condition. 

On examining such a patient the movable kidney usually can be felt with 
ease, either when the patient is lying flat on her back or in the genupectoral 
position. On deep breathing it can be felt moving about and will come easily 
under observation. More than one examination should be made, as it is not 
always palpable on the first occasion. As already described on p. 819, three 
degrees of mobility are recognised. 

In addition to noting the mobility of the kidney, the greatest care must be 
taken to observe whether it is normal in size or enlarged, and what its con- 
sistency is. It is not likely that this tumour will be mistaken for anything 
else, such as an ovarian tumour, uterine fibroid, enlarged gall-bladder or 
Reidel’s lobe, if it is remembered that it can be palpated through from the 
loin between two hands, that it can be made to disappear completely by 
forcing it up into the renal fossa, and that this is the only type of abdominal 
tumour which can be made to disappear in this fashion. 

A careful examination of the urine must be made, while all other possible 
causes of abdominal pain must be excluded. The urine will be found to be 
normal unless secondary changes are commencing in the kidney or possibly 
immediately after a Dietl’s crisis. 
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Treatment. It is always unwise to tell a patient that she has a movable 
kidney, for she is liable at once to become neurasthenic, while it should be 
remembered that in most cases no operation is advisable ; especially if the 
neurasthenic element is marked operation should be discountenanced, and in 
these cases much relief can be obtained by setting right any accompanying 
disturbance of the stomach and bowel, and putting the patient to bed for four 
or six weeks, while an abundant diet calculated to fatten her, together with 
massage and electric baths, should be given. A complete Weir-Mitchell 
treatment is sometimes advisable. 

In other cases providing a carefully fitted abdominal support such as the 
Curtis Belt or Salt’s Kidney Belt will free the patient from all symptoms. 
This is especially so in the cases where the general visceroptosis is marked. 
All apparatus of this kind must be put on in the morning before the patient 
gets up, with the pelvis supported on a pillow. 

Certain cases remain in which operation is advisable. The indications for 
this are as follows :— 

(a) Where repeated Dietl’s crises occur. During such a crisis the patient 
should be put to bed with the foot of the bed raised and hot fomentations to 
the loin. Gentle manipulation of the loin sometimes will put the kidney 
back into its place. The resemblance to acute abdominal conditions must 
be remembered. 

(b) Any evidence that the kidney is becoming damaged and under- 
going secondary changes, such as hydronephrosis, as a result of the 
mobility. This will be indicated by changes in its size or consistence on 
examination. 

(c) Any condition which renders a supporting apparatus unsatisfactory, 
such as extreme tenderness or mobility. 

On the other hand, the presence of marked neurasthenia is a strong contra- 
indication to operation, as also are general visceroptosis and non-relief of the 
pain when the patient lies down. 

The operation to be performed for this condition is known as nephropexy 
or nephrorrhaphy. It is described on p. 856. 

Injuries of the Kidney and Ureter. These are described in full on pp.519, 
520, together with the other abdominal injuries by which they are often 
accompanied. 


HYDRONEPHROSIS 


This is a condition in which the pelvis, calyces and, ultimately, the paren- 
chyma of the kidney become distended with urine, the cause always being 
some form of obstruction to the urinary outflow. This obstruction is never 
sudden and complete, but always gradual and intermittent. If a complete 
obstruction of the ureter occurs, as happens if the ureter is tied or suddenly 
blocked with a stone, absolute cessation of urinary secretion occurs when a 
sufficient degree of tension within the kidney is set up, and after a time com- 
plete atrophy of the kidney will follow unless the obstruction is relieved 
within a few weeks. If relief occurs within a few weeks the urinary secretion 
may be re-established. When, however, the urinary outflow is partially 
obstructed, or completely obstructed intermittently, kidney secretion persists 
and the increase of pressure will then lead to dilatation and hydronephrosis. 
The same applies to obstruction in the urethra, where sudden blockage, if com- 
plete, will lead to distension and rupture of the bladder but gradual obstruc- 
tion to hydronephrosis. 
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If the obstruction to outflow is in the kidney pelvis, the ureter or at the 
ureteric mouth, the hydronephrosis will be one-sided, while if the blockage is 
in the bladder or involves the mouths of both ureters, or is in the prostate and 
urethra, the kidney condition probably will be bilateral. 

In some cases the obstruction is completely relieved at times so that the 
hydronephrosis will disappear at intervals. This is known as an intermittent 
hydronephrosis. In other instances, where an incomplete obstruction is per- 
manently present, the condition does not change and is known as a per- 





Fic. 279. Large hydronephrosis due to a calculus impacted in the top 
of the ureter. 


manent hydronephrosis. This is often due to secondary changes occurring in 
the urinary passages. 

If no urine can flow out of the hydronephrosis at all it is a closed hydro- 
nephrosis, while as long as an outflow is possible it is known as an open hydro- 
nephrosis. 

Causes. The cause of the obstruction may lie anywhere in the urinary 
tract and may be due to conditions outside these passages, in their wall or inside 
their lumen. 

(a) In the Kidney itself. The commonest cause here is a movable kidney 
or one which is misplaced, so that kinking of the ureter occurs. In other 
instances a calculus in the renal pelvis or a tumour of the pelvis or of the 
kidney iteelf will block the outflow 
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(5) In the Ureter. Here the commonest causes are, again, torsion of the 
ureter in a movable kidney and impaction of a stone or more rarely a growth 
in the renal pelvis. An aberrant branch of the renal artery is occasionally 
seen which crosses behind the top of the ureter and obstructs it, while other 
causes are tumours of the ureter, tumours of the bladder involving the 
ureteric mouth, congenital abnormalities such as valves, kinks or strictures, 
pressure upon the ureter by tumours, especially such growths as carcinoma 
of the rectum or of the cervix, involvement by scar tissue, which occurs 
especially after a stone has been impacted in it, and damage to, or ligature of, 
the tube during gynzcological operations. Blood clots or parasites may block 
the ureter at times, as also may swelling of its mucous membrane, this latter 
condition being specially caused by menstruation, sexual or alcoholic excess, 
and certain drugs such as cantharides. 

Inflammatory conditions or abnormal mobility of the kidney sometimes 
may cause the ureter to adhere to the kidney pelvis at its top end and 
become obstructed, while the ureteric opening may cease to lie at the lowest 
part of the renal pelvis. In this way also spurs and kinks at the ureteric 
opening may arise. 

(c) In the Bladder and Lower Urinary Tract. Any of the causes here will 
lead probably to bilateral hydronephrosis. They are many and include such 
conditions as stone in the bladder, tumours of the bladder, diseases of the 
central nervous system affecting the bladder function, enlargement of the 
prostate, simple or malignant, urethral stricture, growths of the penis and 
phimosis or pinhole meatus. Certain functional disorders of micturition also 
may be causes. 

Bilateral hydronephroses are nearly always much smaller than the unilateral 
ones. 

It must be remembered that in a hydronephrosis the urine is uninfected, 
and should infection supervene the character of the condition will change, 
and it will become known as a pyonephrosis. Unilateral hydronephroses, due 
to kidney and ureteric conditions, frequently remain uninfected. Those due 
to disease of the bladder and urethra, on the other hand, soon become infected 
and are converted into pyonephroses. 

Congenital Hydronephrosis. Large congenital hydronephroses are occa- 
sionally seen, either uni- or bi-lateral. Such children are often born dead, or 
the abdominal swelling may be large enough to interfere with the child’s 
delivery. The causes of this condition may be the same as those of an 
acquired hydronephrosis, 7.¢., an aberrant renal artery, kinks or folds of the 
ureter and possibly congenital obstructions of a lower urinary tract. In other 
cases it is probable that there is a congenitally defective union between the 
top end of the ureter and that portion of the kidney which is developed from 
the metanephros, or it may be due to a neuromuscular incoordination. 

Pathological Features. The first changes consist in a thinning and loss of 
elasticity of the pelvic wall. After this dilatation of the ureter above the 
obstruction and of the pelvis commences. The pyramids become flattened 
and the calyces expanded. For a time the dilatation remains confined to the 
pelvis, which may become as large as an orange or larger, the condition then 
being known as a pelvic hydronephrosis. After a while, however, infiltration 
of the kidney cortex occurs, the kidney substance becoming fibrosed, com- 
pressed and absorbed, and the septa between the calyces undergoing atrophy. 
Finally the kidney substance itself disappears, after becoming stretched and 
distended, so that the whole condition becomes converted into one multi- 
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locular thin-walled sac. It is then known as a renal hydronephrosis. In the 
earlier stages such a hydronephrosis is usually lobulated. 

The contents of the cavity consist at first of a pale, watery urine of low 
specific gravity. After a time the urinary contents disappear and the fluid 
becomes converted into a thin serous albuminous liquid. If haemorrhages 
have occurred into the sac old blood pigment will be present, while at any 
time infection may arise, when the fluid will become turbid or even thick pus 
and a pyonephrosis supervenes. 

Clinical Features. These naturally depend upon the cause of the condi- 
tion, for there may be years of history pointing to the cause, such as a renal 
calculus, a short history indicative of such conditions as tumours, or a story 
pointing definitely to disease in some other organ, such as the uterus or 
rectum, to which the hydronephrosis is secondary. In many instances the 
condition comes on absolutely painlessly and insidiously, a large swelling 
being the first thing noticed by the patient. Whatever the previous history, 
the discovery of the enlargement of the kidney is the crucial point in the 
diagnosis. Changes in the urine will be present frequently, the urine in 
the early stages often being increased in quantity, pale and of low specific 
gravity. Pus or albumen may be present, but these changes naturally 
will depend upon the cause and upon whether the condition is unilateral or 
bilateral. 

The swelling, when it becomes palpable, is a characteristic renal tumour, 
and fluctuation often can be detected (see p. 809). Movable on respiration at 
first, it may become very large and in time be fixed by its actual size. Pain, 
discomfort and aching will be complained of, but it is difficult to say how 
many of the symptoms are due to the actual hydronephrosis itself and how 
much is the result of the disease which is the underlying cause. 

If the hydronephrosis is intermittent, great variations in the size of the 
tumour will occur ; it may disappear completely at intervals, suddenly each 
disappearance being accompanied by an amelioration of symptoms and the 
passage of large quantities of watery urine. This urine at times will contain 
blood as the result of venous congestion. 

In the early stages, should the obstruction pass off, the kidney may return 
practically to the normal, and it is in this stage that the diagnosis should be 
made if possible. The only symptom is then likely to be pain and aching in 
the loin; no tumour will be palpable, and the condition therefore may 
resemble appendicitis and other abdominal lesions. A certain diagnosis 
can be made only in this early and desirable stage by means of a pyelogram 
(see below). 

As a rule no temperature will be present unless, as may happen at any time, 
infection supervenes. When this occurs either a pyonephrosis or a perirenal 
abscess may develop. 

In some cases the gradual onset of uremic symptoms is the first thing 
noticed, especially in bilateral cases. 

In this condition the performance of a routine investigation by means of 
X-rays and cystoscopy is essential, The X-ray film may show a stone 
causing the condition, while cystoscopy often will demonstrate the actual 
cause in the bladder. Moreover, in the early and obscure stages the perform- 
ance of a pyelogram, by injecting sodium iodide into the kidney pelvis by 
means of a ureteric catheter, will settle the diagnosis. This method is not 
free from risk and should be performed only by an expert (see p. 810). The 
size and shape of the renal pelvis will be demonstrated, clubbing, elongation 
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and subsequent enlargement of the calyces being the first detectable change. 
It is also said that an increase of the acuteness of the angle formed between 
the ureter and the lowest calyx will be noticed. In early hydronephrosis, or in 
the case of the large swellings, this method will distinguish them at once from 
pancreatic cysts, ovarian cysts, ascites, hydatids, etc. A routine examination 
of the urines also should be performed ; that from the diseased kidney will 
be usually of low specific gravity and deficient in solids. 

Treatment. This is directed primarily at removing the cause of the condi- 
tion, and therefore will depend upon what this cause is. It is, however, 
usually necessary, in addition, to take steps to preserve or increase the secret- 
ing function of the kidney unless this is completely destroyed. The site of 
the obstruction nearly always can be ascertained by the investigation of the 
urinary tract already described. A movable kidney should be fixed, an 
aberrant renal artery resected ; folds, valves, kinks, etc., at the top end of 
the ureter may be cured by plastic operations upon the ureter, by resecting 
portions of the ureter and joining the ends up or by transplanting the upper 
end of the ureter into a fresh portion of the renal pelvis. This is especially 
liable to be necessary in certain forms of congenital hydronephrosis. Stones 
or tumours should be removed and other conditions dealt with according to 
circumstances. In a few instances, when no definite cause has been discover- 
able, stripping the sympathetic plexus off the anterior portion of the renal 
artery has been of benefit. 

If the hydronephrosis is unilateral, and the cause is removable, the opera- 
tion should be completed by draining the pelvis of the kidney into the loin 
(nephrostomy). If there is much dilatation and destruction of renal tissue 
this is essential in order to give the kidney some chance of recovering its 
powers. Moreover, if a plastic operation has been performed, external 
drainage of the urine away from the site of the operation for some days will 
increase greatly the chances of healing and success. If the obstruction is 
properly removed the renal] fistula will close spontaneously. 

On the other hand, if the hydronephrosis is bilateral and due to some cause 
in the bladder, prostate or urethra, removal of the cause and possibly tem- 
porary drainage of the bladder is all that can be done, as it is not wise to drain 
both kidneys in the loin. 

Very large swellings may have to be treated by a preliminary aspiration, 
or, better, by a preliminary incision and drainage (nephrostomy). It will 
be found occasionally to the surgeon’s surprise that, after a simple nephros- 
tomy, the wound heals and the condition is cured, the obstruction having 
undergone spontaneous relief. Naturally, however, this is rare. 

In a great many cases nephrectomy is the only possible treatment. This 
is especially the case if no kidney substance is left, if the sac is infected, or if 
the cause of the hydronephrosis is irremovable. Before undertaking this, 
however, the greatest care must be taken to ascertain whether the opposite 
kidney is present or not and whether it is functioning sufficiently well to carry 
on the patient’s life single-handed. This must be ascertained by means of the 
investigations described on p. 809. It will be found in performing a nephrec- 
tomy for a big hydronephrosis that the renal pedicle and its vessels are small 
and atrophied. 

Should nephrectomy be contra-indicated for any reason, it may. be found 
necessary in a few cases to provide permanent drainage in the loin. If this is 
done, in order to keep the patient dry and comfortable, a special apparatus 
must be provided with a rubber tube passing down the sinus to the kidney and 
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a rubber bag hanging at the patient’s back into which the urine is led ; in most 
cases this apparatus works very satisfactorily. 

Prognosis. The risk to life in this condition lies either in the condition 
becoming bilateral, so that renal failure and uremia may ultimately set in, 
or in infection supervening. The prognosis in bilateral cases is always 
bad. 

The chances of a damaged kidney resuming its function properly if adequate 
drainage is provided are fairly good, and if possible steps should be taken to 
preserve any active renal tissue by this means. 


PYOGENIC INFECTIONS 


This is an extremely common group of conditions which may be due to 
many different causes. Different names are given according to the part of 
the kidney involved and the nature of the infective process: infection of the 
kidney pelvis being called pyelitis, and involvement of the parenchyma being 
known as pyelonephritis. In many cases obstruction to the urinary outflow 
is present, so that distension of the pelvis and calyces occurs in addition to the 
infection ; this is known as a pyonephrosis. 

The organisms present are usually B. coli, staphylococci or streptococci, 
but B. proteus and B. typhosus are sometimes seen. 

Two main groups of infection of this kind occur according to whether the 
organisms reach the kidney :— 

(a) By means of the bloodstream ; here infections tend to localise at first 
in the renal substance and the papille abutting on the renal pelvis. 

(5) By passing up from an infection of the lower urinary tract. These 
infections usually commence in the parietal walls of the renal pelvis. 

(c) A third small group of cases occurs in which the infection reaches the 
kidney and ureter by extension of a similar infection in a neighbouring 
organ such as the appendix or colon. 

(A) Hematogenous Infections. This group again subdivides itself into two 
classes according to whether infection is brought to a kidney previously 
healthy or to a kidney in which disease is already present, such as a stone, 
growth, etc. In these latter cases, however, it is often difficult to decide 
whether the infection, which is superadded to the other disease, has reached 
it via the bloodstream or lymphatics. 

(1) Primary Bloodstreaw Infections. This is a common way in which the 
kidney becomes infected. It must be remembered that micro-organisms are 
constantly passing through a kidney which is perfectly healthy when, as is 
not infrequently the case, they are present in the blood of patients; thus 
phthisical patients at times will excrete the Bacillus tuberculosis in their urine, 
though their urinary tract is perfectly healthy. Acute septic infections, 
therefore, of the kidney may follow upon such conditions as boils, whitlows, 
tonsillitis, appendicitis, cystitis, or acute fevers. It is clear, therefore, that 
infection of a kidney is only likely to supervene upon the passage of organisms 
through it, if it is also damaged by stone, back pressure, abnormal mobility, 
injury, and such conditions as pregnancy. In pysmia small emboli will reach 
the kidney and if infective give rise to septic lesions. 

The pathological changes that occur in the kidney will depend largely upon 
the causative organisms; thus staphylococci or streptococci give rise to an 
inflammation of the renal substance in which many small abscesses will 
occur, some of which may fuse together to form larger abscess cavities, while 
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the abscesses are especially liable to be found in the cortex of the kidney. On 
the other hand, the coli group of organisms does not, as a rule, produce sup- 
puration for some time at least. Bacillus proteus is a not infrequent causative 
organism 

Though these bloodstream infections essentially start in the renal sub- 
stance, they frequently and rapidly involve the pelvis and give rise to a 
pyelitis, from whence, of course, infection may spread down the ureter to the 
bladder (descending pyelonephritis). 

(2) Infections Secondary to Disease of the Kidney. If the kidney is already 
diseased, being involved by such conditions as a growth, a stone, tuberculosis, 
etc., septic infection is certain to set in sooner or later, the organisms reaching 
the organ probably by the blood and possibly in one of the ways described 
below. The processes and pathological changes which then occur are exactly 
similar to those described above, either pyelitis, pyelonephritis or pyone- 
phrosis supervening. They tend, however, to be even more severe. 

(B) Ascending Infections. Another equally common type of infection of 
the kidney is that which occurs as a result of infections of the lower urinary 
tract (bladder, prostate and urethra). This condition is not unnaturally often 
bilateral, and was at one time known as “ surgical kidney.”’ It is especially 
common when, as well as infection, there is also some degree of urinary 
obstruction, as occurs in stricture or enlarged prostate, while it is sometimes 
seen to follow upon cystoscopy, ureteric catheterisation or operations upon the 
bladder where infection has occurred. Gonorrhcea does not often give rise to it. 

It was at one time thought that this type of infection ascended from the 
bladder to the kidney up the inside of the ureter, in the lumen of the tube, but 
this is highly unlikely, and experimental work has shown that it rarely 
occurs; while the fact that the ureters pass through the bladder musculature for 
some distance in an oblique direction also renders this unlikely. It is probable 
that such ascending infections really ascend in the lymphatics which run up 
in the wall of, and in the tissues surrounding, the ureter. In some cases they 
may arise also by means of the bloodstream. 

Absorption of toxins or organisms is probably much less marked from the 
bladder than it is from the posterior urethra: hence a urethritis is more 
likely to cause a renal infection than is a cystitis. 

Most commonly this condition gives rise to a diffuse infection of the kidney 
known as an ascending septic pyelonephritis. Pyelitis will occur often, fre- 
quently only as a first stage, while, as an obstructive element is marked, a 
pyonepbrosis is by no means uncommon. 

The passage of urethral instruments, such as sounds or catheters, is par- 
ticularly liable to set up mild degrees of infection of this kind (catheter fever, 
urethral rigor). 

(C) Infection via the lymphatics from the adjacent colon is not uncommon, 
especially when chronic constipation is present, and may cause many cases 
of B. coli pyelitis. In the rare cases where the infection involves the kidney 
by direct extension from disease in some neighbouring organ it usually will be 
found that some condition such as acute appendicitis, a retrocolic appendix or 
an appendix abscess which has burst into the ureter or bladder, is present. 

(1) Pyelitis, This is a condition where one of the above infections involves 
only the pelvis of the kidney, the ureter and parts of the calyces. Acute 
inflammation of the lining membrane is present, with redness, congestion and 
a mucopurulent discharge. The swelling of the mucous membrane may be 
sufficient to give rise to some obstruction at the top of the ureter, while an 
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accompanying pyelonephritis may or may not be present. The condition 
very rarely occurs unless some predisposing cause is present. This may be 
pregnancy (when it is almost always on the right side), a calculus, a growth 
of the kidney, a movable kidney, pysmia, irritation due to bilharzia or 
such drugs as cantharides, cubebs or copaiba, while tuberculous or other 
infections of the kidney or bladder may be present (see p. 842). In many 
cases the causative organism is the B. coli. 

Clinically the condition is most common in women and on the right side, 
where it gives rise to a sudden onset of pain and tenderness over the kidney, 
marked frequency, a considerable rise of temperature with attacks of shiver- 
ing, and possibly aching in the bladder and scalding micturition. The 
symptoms may therefore be divided into the two groups of kidney or primary 
symptoms and bladder or secondary ones. The urine contains pus and is 
nearly always acid, but the pus is, however, not constantly present. If 
cystitis is present also, the urine probably will become alkaline in the bladder 
before it is passed. The tongue is dry, the pulse rapid and the patient often 
very ill. There are marked rigidity and tenderness high up in the right flank, 
while the kidney is not usually palpable. 

On cystoscopy the only abnormal change to be noticed apart from an 
accompanying cystitis or a visible causative lesion in the bladder will bea 
puffiness and redness of the ureteric mouth, while the urine coming from that 
ureter will be seen to be opaque with pus. If the disease is of the simple 
catarrhal variety no pus may be present at first. A bacteriological examina- 
tion always should be made. 

Pyelitis of Pregnancy. This is a common condition and occurs in the 
last few months of pregnancy. The pathological changes are exactly the 
same as those referred to above, while the infection is probably precipitated 
by the renal congestion and back pressure produced by the uterus pressing 
upon the ureter at the pelvic brim. The condition is always on the right side, 
and this may be due to the long axis of the foetal head usually lying in the 
right oblique diameter. The condition often persists till the uterus is emptied 
either naturally or artificially. It then soon clears up. For the diagnosis 
from appendicitis see p. 723. 

Treatment. At first this consists in removal of the cause, and in many cases 
the treatment of such conditions as stones, strictures, enlarged prostates, etc., 
will effect a cure ; especially is this so if the condition is due to some remov- 
able cause in the lower urinary tract, while it will be seen that this necessi- 
tates a more or less complete urinary investigation. In addition to this, rest 
in bed with a light diet, plenty of fluids and urinary antiseptics in the form of 
urotropin, buchu, potassium citrate, benzoic acid, sulphanilamides, mandelic 
acid, etc., will be useful, while a ketogenic diet rich in fats and other substances 
containing vitamins A and D is valuable in clearing up both acute and chronic 
cases (see p. 867). The symptoms usually pass off in four or five days, but there 
is often a considerable tendency for the disease to become chronic, and when 
this is so much benefit will be obtained by passing a ureteric catheter into 
the renal pelvis and instilling small quantities of collargol or very weak silver 
nitrate. In very intractable cases a temporary drainage of the kidney in 
the loin will be necessary. Vaccines are often helpful. A few cases of pyelitis 
of pregnancy have occurred in which in spite of treatment the condition has 
progressed so far and so rapidly that nephrectomy has had to be performed. 
In this last type lavage by an indwelling ureteric catheter may give good 
tesults, but should be attempted only by an expert and in an institution. 
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(2) Pyelonephritis. Here both the pelvis and the substance of the kidney 
are infected and inflamed, while suppuration occurs sooner or later. At first 
the kidney is red or purple and swollen, while after a time minute multiple 
abscesses become scattered throughout the more superficial parts of the organ, 
and especially in the cortex ; the pelvis is red and inflamed and the medulla 
of the organ becomes streaky in appearance. In addition to this a consider- 
able degree of interstitial nephritis will be present in chronic cases. In the 
course of time larger abscesses will be formed, while the condition will tend 
slowly to pass into a pyonephrosis. The condition is due almost invariably 
either to diseases of the kidney, such as calculus or growth, when it is uni- 
lateral, or to a septic cystitis. In this case it may commence very suddenly 
following upon catheterisation or some operation upon the bladder, and will 
then be bilateral very often. 

Clinical Features. This is a much more serious condition than pyelitis. In 
most instances the patient has already had symptoms pointing to previous 
disease of the kidney or bladder, especially the latter, and in many instances 
the symptoms come on suddenly and acutely, often following an operation. 
There are one or more severe rigors, with a temperature of 104° or more, and 
with aching pain in the loin, headache, vomiting, thirst and constipation. 
There are often pain in the bladder and penis, and marked frequency, while the 
tongue is brown, dry and coated. The patient will be drowsy or may pass 
gradually into coma, while the kidney, though tender, is not likely to be en- 
larged sufficiently to be palpable. The urine becomes diminished and scanty, 
and will contain pus and albumen, often blood and casts. Sometimes it is 
completely suppressed. Many cases gradually sink and die from uremia 
within two or three weeks, death being preceded by a subnormal temperature 
and coma. ‘This is especially likely if chronic renal or bladder infection has 
been present for some time, as the condition is then probably bilateral. In 
other and less chronic cases improvement often occurs, but recurrence is 
frequent and a large abscess often will form in the kidney after some time. 

Cystoscopy should not be performed in acute cases. 

More chronic cases are sometimes seen where there is only slight tempera- 
ture and practically no pain, though here it is probable that an enlarged and 
tender kidney may be felt. The urine again contains casts, albumen and pus, 
and is usually alkaline. Gradually wasting, loss of appetite and general 
failure of function set in, while the patient becomes a peculiar muddy or 
earthy colour. (idema and signs of chronic interstitial nephritis also will 
occur, and uremia gradually sets in, followed by death. This type of case is 
seen especially after injuries of the spine, followed by interference with the 
bladder function. Here, however, if the cause can be removed, considerable 
improvement will follow, though the kidney will be left permanently 
damaged. 

Treatment. This will depend upon how acute the condition is. If it is 
chronic the cause must be discovered and treated, though operations must 
not be rushed into without due thought, as acute exacerbations are liable to 
be set up. If possible the cause must be removed, though in many instances 
it will be wise before doing this to wash out the bladder or drain it tem- 
porarily, while efforts may be made to reduce the infection by means of rest in 
bed, plenty of fluids and urinary antiseptics. If the B. coli 1s present a 
vaccine and ketogenic diet (see p. 867) often will be of considerable value, 
while the administration of mandelic acid and ammonium sulphate, or, better, 
one of the more palatable medicines combining these, often is productive of 
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success. Mandelix or Neoket are excellent in this respect, while in many cases 
sulphanilamides exert a most beneficial effect. 

In the more acute forms little can be done to remove the cause and the 
treatment becomes that of uremia ot of threatened uremia, so that the 
patient is given plenty of fluids, kept warm in bed, and encouraged to excrete 
in every possible way. Thus hot-air baths, hot-air packs, hot-water baths and 
pilocarpin may make him sweat. Watery purges in the form of jalap or 
magnesium sulphate should be given. Hot cupping to the loin is often useful. 
In many instances urinary secretion cannot be restarted even by this means, 
and if all else fails, whichever kidney is thought to be the better should be 
exposed and its pelvis drained. This often will start secretion again. Drainage 
of the kidney will be necessary also if suppuration or abscess formation occurs. 

The best that can be hoped for usually is that the patient will recover with 
damaged kidneys and probably chronic cystitis and nephritis. 

(3) Pyonephrosis. This is the condition which occurs when, in addition to 

a septic pyelitis or pyelonephritis being present, some obstruction to the 
urinary outflow also exists. Its causes, therefore, will be, in the main, very 
much the same as those of hydronephrosis, and it usually will be unilateral or 
bilateral, according to whether the obstruction is in the upper or lower 
urinary passages. The commonest causes are undoubtedly calculi in the 
ureter and kidney (calculous pyonephrosis), or tuberculosis, when the obstruc- 
tion is due to swelling of the mucous membrane. 

The infection in all these cases reaches the kidney by any of the methods 
described already on p. 826. It must be remembered also that in many 
instances a phosphatic calculus is formed within the pyonephrosis as a 
secondary result of the decomposition and stagnation of the urine. 

In this condition the kidney will pass first through the changes already 
described under pyelitis and pyelonephritis, but with the onset of retention 
and distension the calyces become distended and the pyramids disappear, a 
number of abscess cavities being formed, all of which communicate with the 
pelvis. In pyonephrosis distension of the pelvis does not occur to the same 
degree as in hydronephrosis, probably because of the chronic inflammatory 
thickening of its walls, and the stress of the infection and dilatation appears 
to fall more upon the kidney substance. This does not, however, apply to 
those cases which are really infected hydronephroses. Thickening and 
ulceration of the pelvic wall occurs, while its cavity becomes lined with granu- 
lation tissue, and any kidney substance which remains will be found to be 
tough, white and fibrotic. Changes also occur in the neighbouring struc- 
tures; the walls of the ureter usually become thick, white and adherent 
to the peritoneum, while, though its lumen is usually dilated, it is often blocked 
up with inspissated pus and débris. 

Marked chronic inflammation of the perinephric tissues will occur with 
fibrosis, with the result that the pyonephrosis becomes densely adherent to 
all the surrounding structures, such as the perinephric tissues, the muscles, 
the peritoneum, the duodenum, aorta or vena cava, while the blood vessels in 
the renal pedicle are thickened, shortened and contracted. Infection and 
suppuration will occur sometimes round the kidney in the perirenal tissues, 
and sometimes a large perirenal abscess will form, which may at times com- 
municate with the inside of the pyonephrosis. A great deal of perirenal fibro- 
lipomatous inflammatory tissue is often formed. 

The contents of a pyonephrosis consist of pus, débris, and decomposing 
urine, while soft, pultaceous masses of phosphates are often present. At 
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times the actual cavity within it is remarkably small, while the wall of 
tissue surrounding it may be 2 or 3 inches thick. The pyonephrosis may 
be a little bigger than a normal kidney or may reach the size of a Rugby 
football. 

It often happens that the true capsule of the kidney is less affected by 
inflammation than any of the neighbouring structures. 

Clinical Features. There nearly always will be a long history pointing to 
the cause of the condition, such as a stone, growth, enlarged prostate, stric- 
ture, etc., while previously to the onset of the pyonephrosis the signs and 
symptoms of pyelitis or probably of pyelonephritis will have been present. 
The only additional sign which indicates the onset of a pyonephrosis is the 
presence of an enlarged, hard, tender, palpable kidney, which is usually fixed 
andimmovable. Pain and aching, especially at night, are present, while inter- 
mittent attacks of fever are always seen, the fever sometimes being high and 
accompanied by rigors. Pusis nearly always present in the urine. It mav 
be intermittent, however, in those cases where the outlet from the kidney 
becomes temporarily blocked (closed pyonephrosis). Should this temporary 
blockage occur there will be increase of pain and fever, while the pyonephrosis 
may be felt to vary in size from day to day. If permanently closed there may 
be no pyuria. The urine is often scanty and high-coloured, the tongue dry 
and furred, and the patient slowly becomes weak and thin and develops the 
muddy colour associated with a urinary septicemia. If the condition is 
bilateral the patient will sink slowly and die from uremia. 

A complete urinary investigation is required. An X-ray film may show a 
causative calculus or the presence of a secondary calculus or diffuse calcifica- 
tion inthe kidney. Cystoscopy is invaluable in demonstrating the pus coming 
down from the ureter and ascertaining the condition of the other kidney. 

Some cases will be seen where the pyonephrosis has evidently been present 
for years and yet has given rise to practically no symptoms, 

Treatment. It is of great importance to remove the primary cause if 
possible, and in the case of a bilateral pyonephrosis this is probably the only 
treatment which can be undertaken. There is very little chance that a 
pyonephrotic kidney will ever recover to any marked degree, and if the con- 
dition is unilateral something will have to be done to the kidney itself as well 
as removing the primary cause. The choice will lie between nephrectomy and 
nephrostomy. 

Nephrostomy consists of simple drainage of the kidney through the loin; it 
should be employed in the milder cases, where it is hoped that by this means 
some amount of renal function may be preserved or regained ; for this to be 
advisable it is essential that something should be done to re-establish the flow 
of urine down the ureter. Nephrostomy ig also valuable in the very big and 
advanced cases where, on account of its size and adherence, removal of the 
pyonephrosis is mechanically impossible. In this case a preliminary drainage 
of the kidney for two or three weeks often will diminish the size and adherence 
of the kidney sufficiently for a subsequent nephrectomy to be possible. A 
sinus is almost certain to persist until the kidney is removed. 

Nephrectomy is the operation of choice in severe or advanced cases where 
the kidney is more or less completely destroyed or where the primary cause 
cannot be removed. If a perirenal abscess is present in addition to the pyo- 
nephrosis it will also be advisable. It may be, however, a very difficult opera- 
tion. 1t demands, of course, that the other kidney shall be functioning satis- 
factorily, and is best performed by the lumbar route, 
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Perirenal Abscess. This is a not uncommon condition, which is the result 
of suppuration in the loose and easily infected perirenal fat. Two chief 
varieties are seen which are known as the primary and secondary forms. 

(A) Primary Perwrenal Abscess. This is the type in which there is no dis- 
ease of the kidney, this organ being healthy. Infection reaches the perirenal 
fat by means of the bloodstream or lymphatics as an embolic process, and it 
will be found that there is always a small focus elsewhere in the body from 
which the organisms have come. This may be a boil, pustule, impetigo, 
attack of tonsillitis or a whitlow, and the perirenal abscess often does not 
appear for some weeks after this primary lesion has healed. These cases are 
usually unilateral. 

Another form of primary perirenal abscess is occasionally seen where the 
infection is due to direct extension from inflammatory disease in a neighbour- 
ing organ, such as the appendix, gall-bladder or spine. An empyema will 
give rise to this condition occasionally. In general septicemia and pyemia 
a perirenal abscess is a not uncommon complication. 

(B) Secondary Perirenal Abscess. This is the result of direct extension 
from an infective disease in the kidney. It is thus a not uncommon complica- 
tion of pyelonephritis or pyonepbrosis, the infection having burst through the 
kidney capsule into the surrounding tissues. It often follows an injury to the 
kidney, especially if urine leaks out of it. 

A chronic form of perirenal infection (perinephritis) is sometimes seen 
around kidneys involved by stone, tubercle, pyonephrosis, etc. This leads to 
a marked formation of adhesions and an extensive deposit of fibrolipomatous 
tissue, which fixes the kidney and renders it very difficult to remove. 

Clinical Features. This condition varies greatly in acuteness, the time 
taken for a palpable swelling to form varying from a few days to a few weeks. 
Pain and tenderness in the kidney region, accompanied by fever, malaise and 
vomiting and rigidity of the perirenal muscles, will be seen, tenderness being 
specially marked below the twelfth rib. The hip is often flexed up, and in the 
course of a varying time a palpable, tender, hard swelling will be detected 
lying in the loin and quite fixed ; fluctuation is difficult to observe, and the 
tumour has not got the shape of the kidney. Occasionally hematuria is 
present, but in the primary form the urine probably will be normal, and in the 
secondary form it will contain pus and albumen. In some instances the onset 
is very acute, accompanied by rigors and very high temperature, while in the 
milder cases where the patient is able to walk about, the body is held stiff 
and inclined towards the painful side. If neglected the abscess will come 
gradually to the surface and a visible swelling with redness and cedema will 
appear in the loin, either at the side of the erector spine or further forwards 
over the abdominal muscles. Such an abscess has burst occasionally into the 
pleura, the bowel, the peritoneum or the renal pelvis. 

These swellings tend to bulge back into the loin more than do renal swellings, 
while they are very fixed ; muscular rigidity is very marked. 

Superior, posterior and inferior types of perirenal abscess have been de- 
scribed, this depending on the position of the kidney with reference to the 
abscess. No useful purpose, however, is served by this classification. 

Treatment. As soon as the condition is recognised the abscess should be 
opened by an incision in the loin outside the erector spins. In the primary 
cases this is all that is necessary, and after a few days’ drainage the wound will 
heal. If, however, it is found that the kidney is grossly diseased, this should 
be drained also; later, a nephrectonry should be performed, as otherwise a 
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sinus probably will form and the wound refuse to heal, while the condition 
will tend to become chronic. 

Cold abscesses from the spine are occasionally seen in this situation ; they 
should be treated as described on p. 130. 

Renal Abscess. A renal abscess is frequently seen in connection with any 
of the forms of renal infection described above. Indeed, it may be regarded 
as a more or less essential stage in their progress. Pysmic abscesses in the 
substance of the kidney are, however, sometimes seen as a result of infection 
in other parts of the body of varying grades of severity in exactly the same 
way as occurs in primary perirenal abscess. They are occasionally also the 
result of infarcts of the kidney which have become infected. 

Pain, tenderness and rise of temperature will occur, while the kidney can 
be felt to be enlarged and tender. In chronic cases the infection is more often 
tuberculous. Pus may or may not be present in the urine. 

If not properly treated the condition probably will spread and give rise to 
@ perirenal abscess. 

The treatment consists in drainage or removal of the kidney according to 
the circumstances. 

Renal and Perirenal Carbuncle are occasionally met with in debilitated 
subjects, who become acutely ill with the signs of a renal or perirenal abscess, 
together with agonising tenderness and cedema in the loin. Treatment 
consists in excision and drainage, or nephrectomy in a few cases, but the 
prognosis is very grave. 

Renal Sinus. A renal sinus discharging urine on to the skin is occasionally 
seen, while fistules between the kidney and the bowel or lung have been 
described ; there is always a communication with the pelvis of the kidney. 
Such a sinus nearly always will heal spontaneously unless some obstruction 
to the ureter such as a stone or growth is present, or unless the kidney is 
grossly diseased. It usually discharges both urine and pus. Any possible 
cause such as a stone should be removed; if this does not cure the sinus, 
nephrectomy will have to be considered. This may be very difficult because 
of scar tissue, and an alternative operation which will diminish the discharge 
is to tie the renal artery by laparotomy. 

Infaret of the Kidney. An infarct of the kidney is not uncommon ; it is 
seen in septicemia and pywmia, while it sometimes occurs after operations as 
a result of venous thrombosis and embolism. 

Sudden pain and aching occur in the renal region, accompanied possibly by 
a little rise of temperature and usually an attack of hematuria which generally 
does not last very long. In the kidney the infarct appears as a wedge-shaped 
area, chocolate-coloured at first and later on becoming yellowish or white. If 
the embolus is sterile the condition will settle down completely in two or three 
days, while if infected a renal abscess probably will form. 

Bright’s Disease. Acute and chronic nephritis are usually regarded as purely 
medical diseases, and they really only have two important surgical aspects. 
In the first place any surgical disease of the bladder, kidneys or urinary tract, 
if it persists for some time, is almost certain sooner or later to give rise to 
chronic interstitial nephritis, which may or may not be accompanied 
by any of the forms of septic infection of the kidney described above. 
Obstruction to the urinary outflow is especially liable to give rise to this 
condition. 

Secondly, the question of operations to be performed upon patients with 
chronic renal disease not infrequently arises, for this constitutes an added risk - 
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in case of any operation, and especially is this so with regard to operations on 
the urinary tract. This is discussed on p. 812. 

The surgeon is occasionally asked to undertake the treatment of severe or 
advanced cases of renal disease when uremia is present or imminent. Most 
commonly this arises in connection with advanced chronic renal disease, but 
in eclampsia or acute scarlatinal nephritis the same position may arise. Two 
surgical procedures have been practised, and there is no doubt that both of 
them are occasionally productive of benefit. 

Edebohl’s operation consists in a complete decapsulation of one or both 
kidneys, performed in the hope that this will diminish congestion and increase 
the circulation in the kidney by the formation of new blood vessels running 
into its substance. It is thus not likely to produce any marked effect for two 
or three weeks. The kidney or kidneys are exposed in the loin, brought up to 
the surface, the capsule incised and completely stripped off them, and the 
organs returned to their bed. 

The other operation for these conditions consists in a nephrostomy or tem- 
porary drainage of the kidney and its pelvis. This is more suitable for cases of 
acute nephritis or other instances where suppression of urine has set in, as any 
effect it may have is much more rapid, and by providing drainage it may just 
suffice to stimulate the kidneys to secrete urine for a few days until their norma] 
function is resumed. 

URINARY CALCULUS 

The presence of calculi practically anywhere in the urinary tract is by no 
means uncommon. Though in some instances calculi may be formed in the 
bladder, there is no doubt that the great majority of urinary calculi are formed 
primarily in the kidneys, whence they may migrate to other parts of the tract. 
Thus wherever in the urinary tract a stone occurs, in the main the same 
variety of chemical constituents will be present, although local factors such 
as infection, etc., may introduce modifications. 

Renal Calculus. Urinary stones consist of solid materials deposited from 
the urine and are usually impregnated with, and held together by, organic 
constituents of an albuminous nature, such as fibrin or shed renal epithelium. 
In some instances the urinary salts are deposited upon a central core or basis 
composed of such substances or even of clusters of bacteria. In the kidney 
branched and irregular stones are common. 

Renal stones are nearly always composed of uric acid, calcium oxalate or 
urates of ammonia, sodium and potassium, and in nearly every case the con- 
dition appears in patients who have already been suffering from lithiasis and 
the passage of corresponding crystals, sand or gravel in the urine for some 
months or years. 

(1) Calcium oxalate stones are black, dark brown or purple in colour, hard, 
knobbly and opaque to X-rays, and usually occur in adult patients. The 
crystals are either regular octahedra or else dumb-bell shaped and occur in acid 
urine. On section the stones may have a concentric laminated appearance. 
They are sometimes known as mulberry calculi; the dark purple colour is 
probably due to an admixture of blood pigments. 

(2) Uric acid stones are usually reddish or yellowish in colour, soft, smooth 
and semitransparent to X-rays. They are most commonly multiple and are 
seen in adolescents and usually occur in an acid urine. The crystals are usually 
white and needle-shaped, but they may be flat, rhomboidal or lozenge-shaped. 
Pure uric acid throws no shadow in an X-ray film, but luckily most stones 
are mixed in structure. 
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(3) Urate stones are commonest in children ; they are soft, reddish or brick- 
coloured, smooth, only slightly opaque to X-rays, and occur in an acid urine. 
The crystals are often amorphous or round spiculated globes. Sodium and am- 
monium urates are those most commonly present. They are usually multiple. 

(4) Phosphatic Stones. These are more common in the bladder than the 
kidney. They consist of triple phosphates.or of the phosphates of calcium 
and magnesium, and only occur in alkaline urine. Thus, in many instances, 
the urine becomes alkaline as the result of infection, and this causes phos- 
phates to be deposited, this constituting what is known as a secondary stone. 
Phosphates, moreover, often are deposited in the substance of or upon the 
surface of stones which primarily consisted of one of the other types described 
above. Phosphatic stones are white or grey, soft and opaque to X-rays ; they 
grow rapidly and have a rough surface ; they are often associated with a foul 
ammoniacal urine full of staphylococci, when they may be accompanied by 
calcium carbonate. 

(5) Cystine stones are very rare. They are greenish in colour and soft 
and greasy to the feel, appearing semitranslucent. They are preceded by 
cystinuria and cast a very dense shadow on an X-ray film due to the 
presence of sulphur. The urine may be acid or alkaline. 

(6) Other very rare calculi are the zanthin stone, which is reddish brown, 
and the indigo, or blue stone. Bloodstones, soft brown calculi, consisting of 
altered blood pigment and phosphates, are occasionally seen. 

Renal stones are composed nearly always of the same chemical substance 
throughout, and on section they therefore usually do not appear laminated ; in 
this way they differ from bladder stones. Occasionally, however, as a result 
of infection, an outer coating of phosphates is deposited upon them, and 
this, of course, renders them opaque to X-rays. In most cases crystals pass 
directly through the renal tubules into the pelvis and ureter. If, however, 
the tubes are narrow or they are obstructed in any way, the crystals become 
held up, and then begin to increase in size by the deposit of further material, 
so that in this way stones are formed. 

Renal stones are often multiple,when they are faceted, and not infrequently 
bilateral. They are frequently small, when they may lie in the pelvis or one 
of the calyces, or they may be large and branched so as to form roughly a 
complete cast of the calyces and pelvis. Small stones occasionally appear 
to lie right in the substance of the kidney, but they are always in communica- 
tion with one of the calyces ; sometimes there is a small pyramidal elongation 
extending down the ureter for a short distance. Little is known for certain 
about the actual causes of renal calculi. They are, of course, far more common 
in hot climates when the urine is concentrated. It is possible that deficiency 
of vitamin A may play a part in their formation, while metabolism and 
colloid-chrystaloid combinations do 80 also. 

Changes in the Kidney. Once a stone is formed in the kidney or its pelvis 
the onset of one or other of the forms of renal infection, already described on 
p. 826, is almost certain to occur sooner or later, pyonephrosis being perhaps 
particularly common as the end result. Apart from infection, the mechanical 
irritation of the calculus, possibly combined with a certain amount of urinary 
obstruction, gives rise to interstitial nephritis, with fibrosis, so that the kidney 
becomes tough, hard and adherent. Its capsule is unduly fixed, and the organ 
unduly adherent to the surrounding structures. In other instances, when the 
stone lies further away from the pelvis and more in the renal parenchyma, it 
may become more or less encapsuled by fibrous tissue and give rise to very little 
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trouble. Hydronephrosis often will occur, and in other instances, as the 
result of either septic pyelonephritis, pyonephrosis, or perirenal suppuration, 
pus formation outside the kidney will commence, the abscess bursts exter- 
nally, and the stone is discharged. This, of course, probably will lead to 
@ urinary fistula. 

It sometimes happens, as a result of chronic irritation and inflammation, 
that a large amount of fibro-fatty tissue is deposited in and around the 
kidney, which ultimately will 
become converted into a mass of 
this tissue, with a suppurating 
cavity in its centre containing the 
calculus. 

It must be remembered that, even 
though no obstruction of the ureter 
is produced, one or more calyces may 
be blocked by the stone, and thus 
local dilatations of the kidney will 
occur. Not infrequently stones pass 
down into the ureter and become 
impacted there (see p. 839). 

The opposite kidney may be healthy 
or may undergo exactly similar changes. 
In some instances a compensatory 
hypertrophy occurs. Occasionally the 
irritation of a calculus will lead to 
carcinoma or other malignant growth 
in the kidney. 

Clinical Features. There is no doubt that stone is particularly common 
in certain countries and certain districts, though this applies more to stone 
in the bladder than in the kidney. Thus in England it occurs frequently in 
the eastern counties and Derbyshire, as is also the case in tropical countries 
and the East, especially such countries as Egypt, India, and China. It is 
equally common in the two sexes, and though it may occur at any age, it is 
most usually seen between twenty-five and sixty ; there is often a tendency for 
it to run in families, but this may be the influence of the locality of residence. 

The symptoms of which a patient complains will vary greatly and often 
be vague. They naturally will depend upon how marked the infective element 
is and whereabouts in the kidney the calculus lies. In some instances a 
stone will be present in the kidney for a long time without giving rise to 
any symptoms at all (latent stone). The cardinal symptoms are pain and 
hematuria. 

Most commonly the patient will complain of pain or aching in the renal 
region at the back below the twelfth rib, and also in front in the loin. This 

‘is often persistent, and is frequently referred down to the groin, testicle, 
labium and thigh, while it is often made worse by jolting or shaking. The 
patient indicates the site of the pain by placing the tip of the thumb just 
below the last rib. In most instances slight attacks of hematuria occur, 
especially after jolting or shaking, and sometimes this is the only or the 
first symptom noticed. It is often found that big stones cause less severe 
symptoms than smallones. In addition to this dull, aching pain, it frequently 
happens that paroxysmal attacks of far greater severity occur, and these 
are known as renal colic. 
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Fic. 280. Calculous pyonephrosis. 
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Renal Colic. In more pronounced cases this colic occurs as a result 
of spasmodic contractions of the pelvis and the top of the ureter in an 
effort to get rid of the stone. In many cases, however, 20-called renal colic 
is really due to ureteric colic, the stone having passed into this tube. Renal 
colic often sets in after jolting or shaking, and gives rise to the most intense 
sickening pain, starting at the back of the loin and radiating down into the 
iliac fossa, the testis or labium, and thigh, 1.e., the distribution of the genito- 
crural nerve. It may radiate to the perineum and bladder. Collapse is 
marked ; nausea, vomiting, retching or belching of wind, and shivering are 
present, the onset being sudden, while after a few hours it ceases suddenly 
also. The pulse is poor and slow, the patient covered with a cold perspiration, 
while he lies shouting and writhing in agony. The pain often comes and 
goes every few minutes, aching being present in between. The abdominal 
muscles will be found rigid, and the kidney region tender, while often there is 
a frequent and intense desire to pass water, though little can be produced 
(strangury). The testis on the affected side is usually tender and drawn up 





Fig. 281. Diagram of the difference between tuberculous and calculous py onephrosia, 
A, (tuberculous) Lining of pelvis and ureter thickened ; caseous foci in cortex. 
B, (calculous) Ureter small, pelvis dilated. 
tightly by the cremaster. Hither during or after the attack hematuria almost 
always occurs. Attacks of renal colic may be followed later by symptoms of 
stone in the bladder (see p. 870) or the passage of a stone down the urethra. 

It must be remembered that other conditions besides a calculus will cause 
renal colic—in fact, any obstruction of the ureter or any foreign body in the 
tube. Thus bloodclot, thick pus or caseous material, crystals, pieces of 
growth, or kinking of the ureter may all give rise to it. 

Very rarely the pain of a renal calculus is felt on the opposite side. 

It must be remembered also that many cases of stone, especially where 
it is large, never get renal colic, 

On examination of a kidney with a stone in it, slight tenderness may be 
present, especially in the costovertebral angle, but it is not likely that the 
kidney will be enlarged or palpable unless infective changes or hydronephrosis 
are becoming advanced. In some instances frequency is a marked symptom ; 
this is not necessarily due to an accompanying cystitis, but may be reflex. 

Examination of the urine is important ; small amounts of blood are often 
found, especially in the evening, while blood visible to the naked eye is 
frequently present, in which case the urine is usually smoky. Slight amounts 
of albumen and polyuria, with a urine of low specific gravity, are often seen. 
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If infection is superadded, as is not infrequently the case, any of the signs 
and symptoms associated with pyelitis, pyelonephritis or pyonephrosis will 
be present, while the urine will be full of pus and organisms. 

It must be remembered that there is always a posaibility of a stone becoming 
impacted in the ureter (see p. 839). A useful test, especially if no X-ray film 
is available, is to make the patient bend laterally rapidly five or six times 
towards the affected side, when pain is usually experienced and renal colic 
may be set up if a stone is present. 

To complete and render the diagnosis certain in these cases other investiga- 
tions must be undertaken. In the first place, careful X-ray films must be 
taken, and these must include both kidneys, the ureters, and the bladder; there 
are few renal calculi sufficiently free from phosphates not to cast a shadow. 
The methods employed for photographing the kidney will be found in Chapter 
XXIII., Vol. I. A good film should show the outline of the kidney itself and 
of the psoas muscle. It should be remembered that if the stone is in the 
kidney pelvis its shadow will be opposite the bodies of the first or second lumbar 
vertebree. No visible shadow is almost certain evidence that no calculus is 
present. In the case of all these adequate preliminary purgation is 
essential. 

If a shadow is discovered it must be remembered that it may be due to 
calcareous glands, calcification in blood vessels and costal cartilages, cal- 
careous deposits in an infected kidney, or even to gall-stones, though the 
position of the shadow is often characteristic. Confirmation, however, may 
be obtained by taking stereoscopic pictures, by performing a pyelogram, or 
by taking other photographs with an opaque bougie passed up the ureter into 
the kidney pelvis; for by this means the position of the suspected shadow 
may be compared with those of the bougie or the pyelogram, which are known 
to be in the kidney. 

A pyelogram often will show the exact size and situation of the calculus, as 
well as whether it lies in the renal cortex. 

Cystoscopy, moreover, always will be necessary to ascertain the condition 
and function of the opposite kidney, as the possibility of removing the one 
which contains the stone may arise, while tests of the renal function always 
should be performed before undertaking an operation. On examination with 
the cystoscope the ureteric mouth on the side on which the stone is present is 
often red, congested or oedematous. Blood may be seen coming from this 
side if the kidney is massaged. 

It must be remembered that after all these clinica] tests have shown that a 
calculus is present in the kidney, it is not always easy to find it at operation, 
and the surgeon must be alive to the possibility of more than one stone being 
present, or of fragments becoming broken off and left behind. 

Treatment. In early cases, where only lithiasis, gravel or oxaluria (see 
p. 839) are present, or if an X-ray film shows only a very small and early stone, 
the treatment should be medical and dietetic, consisting largely of diluting 
the urine as much as possible. Milk, cream, butter and phosphates should be 
taken in excess and large amounts of fluid should be drunk, and alkaline 
waters, such as Vichy or Contrexéville, are specially valuable. Potassium 
citrate and magnesium or sodium sulphate are also prescribed, while the 
patient’s diet must be rendered free of purine bodies, and he should be 
instructed not to lead too sedentary a life. The object of this treatment is 
to reduce the stone in size so that it will become loose and pass down the 
ureter. Occasionally it will become encapsulated and give rise to no further 
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trouble. Urotropin and urinary antiseptics may be used in the hope of 
delaying or diminishing infection. 

When an attack of renal colic is present, the patient must go to bed and be 
given a reasonably large dose of morphia or atropin, or both. Hot baths and 
hot local applications, such as antiphlogistine, will help to relieve the pain, 
but severe cases even may require chloroform. 

In most cases, however, operation is by far the wisest treatment. This 
is especially indicated if the stone is other than very small, is getting bigger, 
is giving rise to severe symptoms, such as pain, colic or hematuria, or if there 
is evidence of infection or that the kidney is becoming damaged. If the stone 
is in the pelvis it may be removed by pyelolithotomy without damaging the 
kidney, while if it lies in the kidney substance nephrolithotomy will be 
necessary (see p. 856). In many cases, however, where much infection or 
pyonephrosis is present, a nephrectomy will be the only course, provided the 
other kidney is efficient. 

Stones are not infrequently encountered in both kidneys, but this is no 
objection to removing them, the side on which the kidney appears to be the 
least affected being done first. If bilateral stones are present a nephrectomy 
should not be performed, whatever the condition of the kidney. 

Recurrence after stones have been removed from a kidney is not likely, 
provided reasonable care in after-treatment is taken, unless the kidney 
is badly infected and damaged. In this case the results probably would 
have been better had it been removed at the time of the first operation. 

Oxaluria. This is a not uncommon condition in which the passage of 
crystals of calcium oxalate will give rise to symptoms closely resembling those 
of stone, namely, renal pain, renal colic, and hematuria. It is especially 
common in nervous, dyspeptic, hypochondriacal young people, who are 
usually pallid and constipated. It sometimes comes on in particularly severe 
attacks after eating certain fruits and vegetables, such as asparagus, rhubarb, 
strawberries, apples and spinach. An X-ray film and cystoscopy are both nega- 
tive, and the urine contains nothing abnormal except a little blood and the 
characteristic dumb-bell shaped crystals. Sometimes the only symptoms are 
painful micturition and a muco-purulent urethral discharge which makes the 
patient suspect gonorrhoea, and may cause the doctor to diagnose this 
erroneously unless a smear is examined, when the characteristic dumb-bell 
crystals will be seen. These patients do not seem specially liable to form 
stones. 

The treatment consists in altering the diet and treating the indigestion. 
Large quantities of fluid and of boiled water should be taken and the general 
health improved in every possible way. Large doses of acid sodium phosphate 
are said to prevent the formation of the crystals. 


STONE IN THE URETER 


Stones are not infrequently found impacted in the ureter, and though in a 
very few instances they may have been formed in this situation above a 
stricture, upon a scar or in connection with a foreign body, such as a ligature, 
nearly every ureteric calculus has been formed in the kidney and passed down 
into the ureter. Impaction usually occurs at three places :— 

(a) About 2 inches from the top of the ureter. 

(b) In the neighbourhood of the pelvic brim. 

(c) Within 14 inches of the opening into the bladder. Sometimes the stone 
actually will protrude from this opening into the bladder. 


840 THE KIDNEY, URETER AND BLADDER 


Usually there is only one stone, which is round or ovoid, somewhat 
resembling a date stone. Uric acid stones are seldom seen\in the ureter, 
calcium oxalate or phosphates usually being the constituents, for these latter 
stones are far less smooth, and therefore more liable to be held up in the 
ureteric lumen. 

It must be remembered that many stones pass down from the kidney to the 
bladder without becoming impacted, and that a stone only will become 
wedged if it is rough and spiky, or as a result of spasm or swelling of the 
mucous membrane. When impaction occurs, in some instances the ureter is 
there and then completely blocked. If this happensg, urinary secretion on that 
side stops and the kidney will atrophy slowly ; this is important in connection 
with calculous anuria (see p. 841) |More commonly, however, the impaction 
of a stone only blocks the ureter incompletely, or it may be that the calculus 
acts more or less as a ball valve, and lets the urine pass intermittently. When 
either of these conditions is present a hydronephrosis will be formed, and 
this probably will lead to a pyonephrosis after a time. 

It often happens that the ureter above the stone becomes dilated, sometimes 
even reaching an inch in diameter, and considerable inflammation and 
thickening of the ureteric wall and the surrounding tissues will occur, while 
at the site of impaction the mucous membrane frequently becomes ulcerated. 
This leads to the formation of scar tissue, which may cause a stricture of 
the ureter to develop either before or after the stone is removed (see 
p. 847). 

In other instances the ulceration may pass right through the ureteric wall 
and give rise to peritonitis, retroperitoneal cellulitis, or extravasation of urine. 
Once a stone is impacted in the ureter it will often continue to increase slowly 
in size. 

Clinical Features. This condition gives rise to signs and symptoms which 
are very similar to those of renal calculus, and consist of pain, aching and 
hematuria. When the stone is passing down the ureter and becoming 
impacted, severe ureteric colic will occur, the pain being even worse than in 
renal colic, situated lower down and less in the back, and radiating even more 
definitely into the testicle and groin. If the pain is lower at each subsequent 
attack, it is highly suggestive of a stone passing down the ureter, and each 
attack of colic will probably be followed by héematuria. When a stone is 
reaching the lower end of the ureter and nearing the bladder, it often will give 
rise to great frequency and strangury (t.e., frequent painful attempts at 
micturition, during which very little is passed). Once a stone is finally 
impacted it may be symptomless, though even then it often will give rise to 
attacks of colic at long intervals. 

A ureteric stone sometimes may be palpated; in thin patients at times it 
may be felt. through the abdominal wall, while when it is low down in the 
pelvis it often will be palpable from the rectum or vagina. 

In the diagnosis of this condition X-rays, cystoscopy, and the other 
methods of renal investigation play an essential part. A good X-ray film will 
show the condition at once, but if a shadow is seen approximately in the line of 
the ureter care must be taken in interpreting it, for there are many other con- 
ditions which give rise to very similar shadows; thus phleboliths, calcified 
retroperitoneal or mesenteric glands, fecal concretions, appendix concretions, 
or patches of atheroma in large vessels all may be deceptive. It should be 
remembered, however, that the shadows of ureteric calculi are always 
elongated, always have their long axis vertical, and lie exactly in the line of 
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the ureter. Should there be any doubt, a catheter which is opaque to X-rays 
is passed up the ureter ; this will either hitch against the stone or pass by it. 
In either-case an X-ray photograph is then taken, and the shadows of stone 
and catheter will be stereoscopically in contact. 

Cystoscopy often will show a change in the ureteric mouth. The stone 
sometimes will be seen sticking out of the mouth, or the mouth may be 
red, congested, patent and round, or swollen and cedematous. 

Changes in the urine may be present, and albumen, pus or blood may be 
discovered. In all cases the renal efficiency in both kidneys must be tested. 

Treatment. Unless the condition known as calculous anuria (see below) 
is present there is no grave urgency in operating upon a stone which is recently 
impacted in the ureter, and it is quite justifiable to wait a few weeks to see 
if subsequent attacks of colic will cause the stone to drop into the bladder. 
Rough-walled and spiky stones are less likely to pass than round or smooth 
ones, while the passage will be assisted by plenty of fluids to drink and the 
administration of urinary antiseptics and atropin to allay spasm. 

If the stone is within 2 or 3 inches of the bladder, it is sometimes possible 
to dislodge it by passing a catheter up the ureter, when the stone may come 
down in the next few days. A little sterile oil or oil and novocaine can be 
injected into the ureter by this means, and this may help the stone to pass. 

If, however, a stone has been immovably fixed for four or five weeks, 
operation should not be delayed any longer, as otherwise the kidney is certain 
to suffer, while the risk of ureteric stricture and calculous anuria always must 
be remembered. 

The method employed for operative removal of a stone in the ureter will 
depend entirely upon the situation of the stone. If the stone is sticking out 
through the ureteric mouth into the bladder, it usually can be detached and 
set free by means of a small pair of forceps passed up an operating cystoscope, 
while the ureteric mouth even may be slit open a little with scissors or a 
diathermy electrode passed up the same instrument. 

If these methods fail, the ureter must be exposed by one of the methods 
described on p. 856 ; the stone is removed, the ureter sutured with catgut, and 
a small drain left down to it for a few days. If advanced hydronephrosis, 
pyelonephritis or pyonephrosis are present, the kidney had better be 
removed. 

Calculous Anuria. This is a rare condition where, as the result of a calculus 
suddenly becoming impacted in a ureter and blocking it, complete and 
absolute suppression of urine occurs instantaneously on both sides, the patient 
passing none whatever. The condition is naturally exceedingly grave, as 
fatal uremia is bound to set in in the course of a few days. 

This state of affairs can occur only in the following circumstances :— 

(a) One kidney already has been destroyed more or less completely by 
previous disease, when a calculus suddenly blocks the other ureter. The 
previous disease may be tuberculosis, growth, septic infection, etc., but is most 
likely to have been caused by other calculi. Possibly one ureter is already 
blocked when the other suddenly undergoes the same process. Very rarely a 
simultaneous blockage of both ureters by descending stones has occurred. 

(b) One kidney may have been congenitally absent or have been removed 
previously, when the other ureter suddenly becomes blocked by a 
calculus. 

(c) One ureter suddenly may become blocked by a calculus and the function 
of the other kidney may be completely suppressed reflexly. 
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(d) One kidney may be completely out of action for any of the above 
causes, and then, as the result of calculi in the other one, a sudden attack of 
acute pyelonephritis puts an end to its secretion of urine. _ 

Such a condition of anuria rarely will come on suddenly in a patient who 
appears to be well. More commonly it is preceded by renal pain on one or 
both sides, and often by a long-standing history of renal disease. The anuria 
may set in absolutely suddenly or may be preceded by a few days during 
which small quantities of pale urine are passed. In other instances there is 
frequency, strangury or difficulty of micturition, while sometimes a pre- 
liminary short polyuria will occur. Middle-aged and gouty men are those 
most commonly affected. 

The recently obstructed kidney becomes very congested, purple and large. 
It will frequently show a shadow on an X-ray film and this may be a useful 
observation in showing which kidney has been obstructed last. 

The symptoms of uremia will supervene, but often not for seven or eight 
days after the last urine was passed, this being known as the “ tolerant 
period ’’; when they set in they consist in vomiting, tremors, twitchings, 
abdominal distension, constipation, drowsiness, etc., leading to fits and 
convulsions, as described on p. 816. Coma and cedema are rarely seen in this 
variety of uremia, and death usually occurs from cardiac failure. Once 
uremia has set in death usually occurs in two or three days. 

It is of the greatest importance to discover which of the two kidneys is the 
one to be put out of action last, z.e., has its ureter blocked, for this is the one 
which is more likely to recover, and is therefore the one to which treatment 
should be directed as soon as possible. Thus the side on which colic has last 
occurred, and on which most pain, tenderness and rigidity are present, is 
more likely to be the recently affected one. Cystoscopy will be of help in 
these cases, for by passing a catheter the stone may be detected, while if an 
hour or two can be spared an X-ray photograph will be valuable. 

It is important to make certain that the condition is not one of anuria due 
to other causes, such as a chronic double pyelonephritis, or blocking of both 
ureters due to a pelvic tumour, such as a uterine carcinoma. 

Treatment. The general and medical treatment for uremia should be 
applied at once, while operation to relieve the obstruction should be per- 
formed as soon as possible, and this should be done upon that kidney which is 
thought to be the one last put out of action. This is usually the side on which 
pain has last occurred, while an X-ray photograph may help (see above). It 
is not advisable to endeavour to search for and remove the stone in the ureter, 
as the simplest and shortest procedure should be undertaken. The kidney is 
cut down upon, incised, and a drain inserted into its pelvis, while the offend- 
ing stone is left until another day, when the patient is better, unless it 
obviously presents itself. If on performing this operation it is found that this 
kidney is completely destroyed by previous disease, or that it is not obstructed, 
the opposite kidney must be exposed at once and the same procedure adopted. 
In many instances the urine will start to flow again at once and the patient 
be saved, while treatment will then have to be undertaken for the stone in 
the ureter. 


TUBERCULOSIS OF THE KIDNEY 


Tuberculosis of the kidney is nearly always at some stage of its course 
accompanied by tuberculous infection of other parts of the genito-urinary 
tract, such as the bladder, prostate, vesicles or testicles. It is, therefore, 
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really 11 most instances part of a genito-urinary tuberculosis, and we are 
here considering chiefly the renal aspect. 

In nearly every case of tuberculous kidney tuberculous foci are present 
elsewhere in the body, if not in the genito-urinary system, at any rate in 
the glands or the lungs, though these other foci are frequently latent and 
unsuspected. 

Several different pathological varieties of the disease are seen :— 

(1) Acute miliary tuberculosis of the kidney sometimes occurs. This is 
part of a generalised tuberculosis, both organs,are studded with tubercles, 
and there is no treatment, as the condition is hopeless. 

(2) Many cases are seen in which the disease appears to be primary in the 
kidney. Frequently, however, the bladder or other parts of the tract will be 
involved, and it is, therefore, difficult to say whether the bladder is secondary to 
kidney or the kidney to the bladder. It is most probable in all instances that 
the infection reaches the kidney via the 
blood stream, while it is not common in 
these cases for both kidneys to be in- 
volved. This is the type of disease with 
which we are really concerned here. It 
tends to remain confined to the one kidney 
for a considerable time, while the organ is 
ultimately destroyed. It is most common 
in young adult males. 

(3) It is a remarkable thing that when 
the kidney is infected through the blood 
stream the disease is nearly always 
unilateral in the early stages, but 
instances are sometimes seen where both 
kidneys become involved more or less 
simultaneously and secondarily to a 
primary focus lower in the urogenital 
system. This is especially common in 
young adult men where the primary 
focus is in the epididymis, and the 
prostate, bladder, and both kidneys may F¥- ove ian peg of the 
become involved. Neer reve ate 

In all forms of the disease the pathological changes are roughly the same 
and are described below. 

Pathology. In the early stages the disease is usually unilateral, the 
tips of one or more pyramids being frequently first affected, usually one of 
those near the upper pole of the kidney. These become ulcerated, so that 
they lose their pointed shape and become broadened. Granulation tissue 1s 
formed and eats into the renal substance, while caseous foci arise and break 
down, so that the pyramid is converted into a wedge-shaped caseous mass, 
often with little tubercles around it. It is sometimes found that tuberculous 
deposits occur in the cortex, which caseate and break down to form abscesses. 
These also track towards the pelvis, so that in both forms the pelvis soon 
becomes involved, its mucous membrane becoming red and congested, 
thickened and ulcerated. 

Simultaneously with the involvement of the pelvis, a further destruction and 
erosion of the renal substance occurs, the process being one of spreading 
ulceration with granulation tissue formation and caseation. The kidney 
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tends to become eaten out into a series of caseating hollow spaces all 
communicating with the pelvis and having a very characteristic appearance, 
sometimes called the ulcerocavernous form. Tubercles will be seen elsewhere 
in the renal cortex, while the kidney gradually increases in size, its surface 
becoming bumpy or bossy, with purple patches on it. As the caseation 
within proceeds, it leads to hollowing of the 
organ together with enlargement, and this 
form is sometimes known as a tuberculous 
pyonephrosis. Sooner or later a septic infec- 
tion will become superadded, while in some 
instances the organ becomes enormously 
enlarged, hard, bossy, and full of abscess 
cavities. 

Very soon changes in the ureter supervene, 
its mucous membrane becomes red, cedematous 
and ulcerated, and its walls thickened and 
hard. The lumen becomes full of caseous 
débris and pus and may be blocked com- 
pletely. After the disease has been present 
for some time, the ureter becomes scarred, 
fibrosed and shortened, so that its opening 
into the bladder may be dragged up, or 
laterally displaced (see p. 845). 

Changes also occur in the tissues around 
the kidney and ureters, where the chronic 
inflammation leads to infiltration, thickening 
and fibrosis. The kidney and ureter thus 
become fixed and adherent to surrounding 
structures, such as the peritoneum, spleen or 
colon. Sooner or later infection also sets in 
in the prostate or testicles in the male. 

In some instances, as the result of cortical 
abscesses rupturing externally, perirenal infec- 
tion and abscess formation will occur. This 
is usually seen late in the disease, so that the 
perirenal abscess probably will contain a mixed 
assortment of organisms, such as B. coli, cocci, 
and B. tuberculosis. 

The passage of pus, caseous débris and 
organisms down the ureter sooner or later 
will lead to tuberculous infection of the 





—_ bladder, and this process always commences 
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within a very chronic tuberculous kidney, and 
lead to a deposit of soft, calcareous matter which may cast a shadow in an 
X-ray film. 

Clinical Features. This disease is less common in women than in men, 
and is usually seen in young adults. The initial symptoms are often vague, 
and may be referred to either the kidney or the bladder. The progress is 
often slow, and it may take three years or more for the kidney to become 
completely disorganised. 


TUBERCULOSIS OF THE KIDNEY 845 


The commonest first symptom of which the patient complains is frequency, 
micturition being required about every half-hour, and often being painful. 
This frequency is not due to cystitis in the early stages, for no inflammation 
of the bladder is then present, and it must be regarded as resulting from 
polyuria due to a reflex process set up by the diseased kidney or by the urine 
being unusually irritating. The sudden onset of a causeless frequency in a 
young adult, especially if the urine is acid, is thus gravely suspicious. At this 
stage there may be no detectable change in the urine, but on cystoscopy the 
ureteric mouth on the affected side may be red and swollen. 

Other cases will complain only of a painless hamaturia, while the third 
group present themselves complaining of a dull aching pain in the kidney 
region. Sooner or later, as a rule, all three symptoms of frequency, hema- 
turia and pain appear. They are none of them relieved by rest and are often 
worst at night, in which they differ greatly from the symptoms of a calculus. 
The aching pain is dull and often constant, but exacerbations resembling colic 
are sometimes seen as a result of semisolid caseous material finding its way 
into the ureter. In some instances pain is complained of also in the bladder, 
perineum and penis, especially during micturition. 

After a time an evening temperature will set in, accompanied by night 
sweats, malaise and loss of weight, and the patient may pass into a charac- 
teristic tuberculous toxemia. 

On palpation of the kidney in the early stages nothing abnormal will be 
noticed, but as the disease becomes more advanced tenderness and ultimately 
enlargement will be detectable. In some cases a large renal tumour will be 
found, but it must be remembered that at times the healthy k dney is larger 
than the diseased one as a result of doing the work of the two. 

Examination of the urine is of the greatest importance, for it may contain 
albumen, pus or blood, but frequently these constituents are absent for some 
time. It is nearly always acid, and polyuria is often present. Careful 
examination must be made for tubercle bacilli, and this is done by centrifuging 
and staining a twenty-four hours’ specimen of the urine. The organisms are 
nearly always present in this disease, except in the earliest stages, though it 
must be remembered that some patients who have phthisis and normal 
kidneys, nevertheless, will excrete tubercle bacilli in their urine. Repeated 
examinations and the use of a guinea-pig may be necessary to demonstrate 
them. The ultimate diagnosis rests almost entirely upon cystoscopy and 
urinary investigation, while it must be remembered that the whole of the 
genito-urinary tract must be searched to see if the disease is present else- 
where, the testicles, prostate and bladder being enquired into specially. In 
moderately advanced cases, a hard, thickened, cord-like ureter may some- 
times be felt on rectal or vaginal examination. Enlargement of the epididymis 
or nodules in the prostate may be felt, while cystoscopy usually will give most 
valuable information. 

Thus, firstly, tuberculous cystitis may be seen with its characteristic 
features (see p. 869). Secondly, on ‘observing the mouth of the suspected 
ureter, characteristic changes are often present; thus redness, congestion 
and pouting, superficial ulceration, or one or two small tubercles in the 
immediate neighbourhood of the ureteric mouth are almost diagnostic, while 
in cases of older standing the orifice may be puckered, retracted, displaced 
outwards, or round and patent, looking like a black hole. In addition to this, 
catheters must be passed up both ureters that the urines may be collected 
separately, and examined both for the presence of tubercle bacilli and for the 
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general renal efficiency. This is essential in order to make certain that 
there is no tuberculosis of the other kidney. It may show also how far the 
disease has advanced. The importance of obtaining the efficiency of the 
opposite kidney and of feeling assured that it is free from disease will be 
realised when it is remembered that nephrectomy probably will be the 
treatment required. 

An X-ray photograph is often valuable ; this may show a definite calculus, 
in which case tuberculosis is not likely to be present. On the other hand, 
diffuse calcareous areas or a large caseating kidney sometimes may be visible ; 
either of these are highly suggestive of tuberculosis. 

In advanced stages the condition of the patient becomes miserable, but 
the most unpleasant symptoms are now due to the tuberculous cystitis rather 
than to the kidney (see p. 869). In these later stages the thickened and hard 
ureter always can be felt on rectal or vaginal examination. 

If pyogenic infection becomes superadded upon either the kidney or bladder 
condition, the disease spreads more rapidly and the patient soon goes 
downhill. The temperature, which is not often much raised while the condi- 
tion is purely tuberculous, becomes high, swinging and hectic, while a peri- 
nephric abscess is likely to form. In untreated cases or cases in which 
treatment has failed, death will occur, but often not until after some years of 
ill-health ; it is due either to uremia, general tuberculosis or exhaustion from 
lardaceous disease and toxemia. 

Treatment. The treatment of choice is undoubtedly removal of the kidney, 
but it is by no means feasible in every case. Thus it can be undertaken only 
if the disease is confined to one kidney, so that careful investigation of the 
other kidney is essential. The presence of tuberculosis in the bladder, 
prostate or even testicle is no contra-indication to a nephrectomy combined, 
if necessary, with orchidectomy ; for if this is done the lesions in the bladder 
and prostate frequently will clear up under general treatment, though the 
prognosis is naturally worse. The presence of phthisis is a contra-indication 
to the removal of a tuberculous kidney, as the chest condition is the more 
serious and the more urgent. Other tuberculous foci, such as joints or glands, 
may or may not contra-indicate nephrectomy ; each case must be judged on 
its own merits, remembering that it 1s not wise to remove a tuberculous 
kidney if another and more serious tuberculous lesion is present elsewhere. 

In a suitable case, the sooner after the diagnosis is made the nephrectomy 
is performed the better. Lumbar nephrectomy is best, and as well as removing 
the kidney, the fatty tissue round it should be excised also, while as much of 
the ureter as possible should be removed. In order to remove the full length 
of the ureter, a separate incision above Poupart’s ligament should be made 
(see p. 856), where the tube can be exposed and_tied in two places. Pure 
carbolic is injected between the two ligatures, the ureter cut across and 
brought out of the upper wound by dragging it up with the kidney. Partial 
resection of the kidney or scraping or curetting are not advised. Care must 
be taken not to tear the kidney, and no incision must be made into it, or 
tuberculous material will be let out into the surrounding tissues. The wound 
should be sutured without drainage, and healing by first intention is nearly 
always obtained. 

If for any reason nephrectomy is impossible, there is still a possibility of 
the patient’s ultimate recovery, provided he is put under adequate treatment. 
This consists in open-air treatment in a suitable climate, satisfactory dieting 
and injections of tuberculin. This latter remedy seems to be especially 


RENAL TUBERCULOSIS 847 


valuable in genito-urinary tuberculosis. Under this treatment it sometimes 
happens that the kidney becomes quiescent and fibrosed. 

With regard to the prognosis, in early cases where one kidney only is 
involved and the bladder appears normal on cystoscopy with the exception 
of the ureteric mouth, nephrectomy is almost certain to produce a cure. 
The prognosis is also good in those cases where the ureter is blocked and a large 
tuberculous pyonephrosis is present. If the bladder, vesicule and prostate 
are involved extensively, nephrectomy does not offer so good a chance. 

Stricture of the Ureter. This is not a common condition, but it is occa- 
sionally seen as a result of ulceration following impaction of a stone or after 
healing of tuberculous or other infections of the tube. Abdominal and 
gynecological operations occasionally produce this condition as a result of 
injury. The symptoms consist of ill-defined pain and occasional attacks of 
ureteric colic, while pus, blood or albumen may be present in the urine. The 
most important feature is, however, that in the course of a few weeks or 
months a unilateral hydronephrosis will-form. Cystoscopy, the passage of a 
ureteric catheter, and the distension of the ureter with sodium iodide solution, 
followed by an X-ray photograph (see p. 810), will settle the diagnosis. 

Treatment. In most cases this can be satisfactorily accomplished by the 
passage up the cystoscope of bougies of increasing size. In some instances 
the presence of the stricture is unsuspected until an operation is performed 
for the removal of a ureteric stone, when the stricture is either seen or the 
wound will refuse to heal and a urinary fistula form. In this case the best 
treatment is resection of the affected portion of the ureter followed either by 
anastomosis of the severed ends, or, better still, by a transposition of the 
upper end of the ureter into a separate opening in the bladder wall (see p. 855). 

Syphilis of the Kidney. Very occasionally a gumma is seen in the kidney, 
which then breaks down and undergoes caseation. A painless enlargement 
occurs with occasional hematuria but no pyuria, so that the condition is 
probably mistaken for tuberculosis. 

A diffuse interstitial fibrosis of the kidney is also occasionally seen as the 
result of syphilis; this will resemble a new growth. Both these conditions 
usually undergo nephrectomy before the diagnosis is made. 


TUMOURS OF THE KIDNEY AND URETER 


(A) Innocent Tumours. These are very rare. Occasionally a fibroma or 
adenoma of the renal substance occurs, but they do not reach any large size 
and are quite symptomless, usually being encountered accidentally either at 
operation or in the post-mortem room. 

Papilloma of the Renal Pelvis. This is perhaps the commonest form of 
innocent tumour, but it is distinctly rare. It gives rise to a villous columnar- 
celled papilliferous tumour growing within the pelvis of the kidney, exactly 
similar to the type of papilloma seen in the bladder, while similar growths are 
very rarely seen in the ureter or at its lower end. Though described as 
innocent, these growths, in common with the papillomata seen in the bladder, 
are very near the border line of malignancy, for implantation growths and 
recurrences after removal are common: metastases are not formed. 

The condition is only seen in adults, in whom it gives rise to hematuria as 
practically the only symptom. If clots or pieces of growth, however, pass 
down the ureter, pain and renal colic may be caused. Sooner or later infection 
or stone formation may occur, and then albuminuria and pyuria will be 
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present. A secondary hydronephrosis or pyonephrosis is liable to supervene. 
Implantation deposits of growth occur down the ureter or in the bladder as 
the result of implantation of loose particles of the original tumour, but the 
condition does not give rise to distant metastases and is not really malignant. 
Cystoscopy will show merely blood coming down from one ureter, though a 
portion of the growth may be seen projecting from the ureteric mouth. A 
more exact diagnosis usually cannot be made, though a few cases have been 
demonstrated by means of a pyelogram, when a “ filling defect’ may be 
seen In the shadow of the renal pelvis. However, as unilateral hematuria 
demands exploration of the kidney, the growth will be discovered thus. 
After being present for some time there is a tendency for these growths to 
become definitely malignant ; when one is discovered a nephrectomy, 
therefore, should be performed. 

Angioma of the Renal Pelvis. This is a rare condition found occasionally 
in the renal pelvis. The only symptom is a painless hematuria, which must 
be localised to one or other kidney by cystoscopy. This may be most 
profuse and dangerous. It then demands 
an exploration of the kidney. A local 
excision (papillectomy), coagulation by the 
electrocautery, or a nephrectomy should 
be performed according to circumstances. 

(B) Malignant Tumours. The majority 
of renal growths are malignant, and the 
kidney, in common with the testicle and 
other structures morphologically associated 
with these organs, exhibits a series of 
malignant growths which do not fall quite 
into line with malignant growths seen 
elsewhere in the body. Carcinoma, sar- 
coma, hypernephroma, endothelioma, and 
embryoma or teratoma are all described, 
but it is quite possible that all these 
growths really are varieties of embryomata 
in which one or other of the different 
primary tissues are predominant. 

(1) Renal Sarcoma of Infants (Wilms’s 
ea eer tr cas o Tumour). This is a not uncommon type 

of sarcoma which may be congenital or 
appear within the first three years of life. It is a spindle-celled and mixed- 
celled sarcoma with a fairly definite capsule, and contains tissues resembling 
cartilage or striped muscle fibres. It grows very rapidly and is at times 
in its later stages bilateral, while if congenital it may obstruct delivery. 
Metastases form rapidly and life is soon destroyed by sarcomatous emboli 
travelling freely about the body. Many pathologists regard it as a 
teratoma. 

(2) Renal sarcoma of adults is much less common. These tumours are 
spindle-celled, but often contain mixed tissues. They grow rapidly and only 
involve one kidney, while they are sometimes accompanied by calculi: they 
probably commence in the renal capsule. This capsule soon becomes broken 
through, and diffuse secondary deposits are early and extensive. 

(3) Carcinoma of the kidney is rare and atypical. It occurs in adults, in 
whom it gives rise to a rapidly growing enlargement of the kidney. It is 
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difficult to classify it under any particular microscopic type of carcinoma, as 
it contains such varying structures. It resembles a hypernephroma, but has 
a more definite supporting fibrous framework, the columnar cells being 
arranged into definite alveoli. It spreads by the lymphatics. 

(4) Hypernephroma. This is the commonest type of renal tumour and 
represents about 70 per cent. of all renal growths. It is sometimes known as 
the ‘adrenal tumour of Grawitz.” This tumour is usually seen arising in 
the cortex of the kidney and at the upper pole, immediately beneath the 
capsule; though it was thought that it might take its origin either in the 
suprarenal gland itself or in isolated rests of adrenal substance lying concealed 
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in the top of the kidney, probably it 1s true carcinoma of the renal tubules, 
and this is now the more generally accepted theory. 

The tumour starts as a localised growth which projects from the upper half 
of the kidney with a bossy surface, rapidly increasing in size and encroaching 
on the kidney substance and pelvis. It is usually hard and solid, but after a 
time cystic degeneration and hemorrhages occur within it, accompanied by 
areas of necrosis. A clearly defined capsule is present, so that the kidney 
substance is at first pushed aside rather than invaded ; later, however, it will 
become invaded. Though the colour of the other malignant growths of the 
kidney is whitish and brain-like, a hypernephroma is a peculiar golden yellow 
(the “‘ golden tumour’), thought to be due to the deposit within it of a 
peculiar type of fat. It is striated and has many coarse semi-transparent 
septa of fibrous tissue which render it mesh-like, while it contains many areas 
of red or maroon colour, which are rounded and localised and probably due to 
hemorrhages. Microscopically the growth closely resembles the structure of 
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the zona fasciculata of the suprarenal body, consisting of densely packed 
columns of polyhedral glycogen-containing cells. Sooner or later it will 
fungate into the pelvis. 

These growths may lie dormant for years, may grow slowly, or may be 
very malignant in type, and give rise to metastases which are conveyed all 
over the body chiefly by the blood stream. These metastases show a special 
tendency to involve the bones, and sometimes the metastases appear and 
give rise to symptoms before the primary growth is noticed. 

Hypernephromata are usually seen in patients over the age of fifty, and 
though they may appear to grow slowly for a time, they inevitably destroy life. 
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All these malignant tumours of the kidney tend to perforate their capsule 
and invade the perirenal tissues, while the growth often spreads along in a 
solid column of cells inside the renal vein to the inferior vena cava, where 
pieces get broken off and carried about in the blood stream as emboli so that 
metastases are frequently met with in the lungs, showing as typical cannon-ball 
tumours in X-ray films, and in the long bones. They have no special tendency 
to invade the lymphatic glands, except in the case of the rare carcinomata. 

Clinical Features. The signs and symptoms of all malignant renal growths 
may be described as hematuria, pain, and the presence of a characteristic 


renal swelling. 
(a) Hematuria is practically never seen in the renal sarcoma of infants, 
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but is common in renal sarcoma of adults, carcinoma and hypernephroma. 
In many cases it does not occur until the tumour is advanced and has broken 
into the pelvis. It is generally painless, spontaneous, and is usually inter- 
mittent. Worm-like clots are seen, while the urine is often of port wine colour. 
It may be preceded for some weeks by a polyuria of low specific gravity. 

Painless hematuria, especially in an adult, always should be regarded as a 
most grave symptum, demanding the earliest and most searching investigation. 
Whichever kidney it comes from should be explored. 

(6) Pawn may be of three kinds, a persistent aching pain due to the presence 
of the growth, renal colic due to the pdssage of clots and particles of growth. 
and referred pain when the growth is advanced and involving surrounding 
nerves and structures. Pain seems to be absent in the renal sarcoma of 
infants, and is most marked in carcinoma and hypernephroma. 

(c) A characteristic renal swelling in the loin is often the first and only 
sign present. Itis the only symptom in the renal sarcoma of infants, where it 
is often not noticed until itis huge. In adults it may need careful examina- 
tion to detect it, and when the growth is at the upper end of the kidney, such 
a tumour may be very difficult to feel. It is hard, bossy and irregular, moves 
up and down well with respiration at first, but later becomes fixed. 

A very suggestive feature which is not uncommonly seen is the appearance 
of a varicocele in an adult. Though a spontaneous varicocele is common on 
the left side, where it has no significance, its appearance on the right side is 
strongly suggestive of a renal growth. It is due to the pressure of the tumour 
upon the spermatic vein. Such a varicocele which is due to a renal tumour 
does not disappear on lying down in contrast to the ordinary spontaneous type. 

In the latter stages, failure of health, loss of weight, ansemia and toxemia, 
sometimes accompanied by fever, will set in. 

Cystoscopy will demonstrate the blood coming from one ureter, while the 
presence and satisfactory functioning of the opposite kidney must be ascer- 
tained ; there is no pus or organisms in the urine. The presence of a growth 
in one kidney often appears to set up a chronic nephritis in the other kidney. 
possibly as the result of toxsemia and excretion of toxic substances. 

In renal tumours usually an X-ray photograph with uroselectan shows no 
filling or excretion of fluid but an ascending pyelogram will generally show 
a filling defect. 

The following table will give an indication of the main differences in the 
symptoms of the various types of malignant renal tumour : 


Sarcoma of Sarcoma and 


Infants. Hypernephroma, Carcinoma of Adults 
Age : : 1-3 years. 45-60 Over 40. 
Tumour . : Huge. ; Large. Small. 
Hematuria. Very rare. Present in recurrent Continuous. 
attacks. 
Pain ‘ : Apparently none. Aching marked. Very severe. 
Metastases . | Common, especially Late—in bones, Early. 
in opposite kidney. lungs and liver. 
Duration of life Up to 5 months. Up to 5 years. 1 year. 





re eee ome ee ee ernment 


Treatment. Provided no secondary deposits are present, this consists in 
nephrectomy, the fatty tissue round the kidney being removed together with 
the organ. If the tumour is at all large, this had better be done by means of 
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transperitoneal nephrectomy, as it may not be possible to remove it by the 
lumbar route. The operation is often very difficult on account of adhesions. 
The function of the other kidney naturally must be investigated. 

In infants, again, nephrectomy is the only treatment, but it is not often 
possible and the mortality is high. In these cases recurrence is almost 
inevitable, while, though in many adult instances the patient survives the 
operation, recurrence is exceedingly likely within the next year. 

Tumours of the Suprarenal Body. A few cases of tumours of the supra- 
renal bodies have been described (either adenomata or simple hyperplasia) 
which have been associated with striking sexual changes, always in the 
direction of increased masculinity. Thusa boy with such a condition becomes 
early developed and precociously male (the “ infant Hercules ” type), while 
girls become masculine in type (viriism). The girl may develop a deep 
voice, grow hair on her body, and behave like a man. After removal of 
such tumours the condition has passed off, and the girl changed to the female 
type. These growths if unilateral may be approached surgically either by 
laparotomy or, better, through the lower and back part of the chest by 
incising the diaphragm if necessary, though often a high lumbar kidney 
incision suffices as the adrenal mass displaces the kidney downwards. 

Those cases with bilateral hyperplasia of the adrenal cortex, which is often 
associated with a pituitary adenoma, are not suitable subjects for operation, 
but improvement may occur following deep X-ray therapy of the pituitary 
fossa and loins. 

CYSTS OF THE KIDNEY 

Solitary cysts are occasionally seen in the kidney, but they arerare. They 
usually lie in the cortex near the capsule at the upper end, and bulge out into 
the perirenal tissues, at times becoming very large. Their cause is unknown. 
They may be the result of cystic degeneration of some form of embryonic 
germinal tissue, but more likely are due to some congenital obstruction of 
certain tubules of the kidney. The fluid they contain is thin and watery, with 
a small amount of albumen and salts, while the condition is usually seen in 
middle-aged women. 

There are, as a rule, no symptoms, and unless large enough to be palpable 
they will not be recognised except at operation or in the post-mortem room ; 
in any case, if palpable they are most likely to be diagnosed as hydronephroses. 

When discovered at operation, the best treatment is to excise the cyst 
with a small amount of surrounding renal tissue, if possible ; the bleeding is 
stopped easily by sutures. Failing this, the outer walls of the cyst should be 
cut away and the cavity packed with gauze in order that it may heal up 
slowly by granulations. 

It is possible that some of these cysts are of lymphatic origin. 

A hydatid cyst is occasionally seen in the kidney. It gives rise to no 
symptoms otherthan a palpable swelling, while if it is old-standing and calcified 
the swelling may be hard and craggy. We know of one case where such a 
cyst in a man of about sixty was thought to be a carcinoma of the stomach. 
Occasionally the cyst bursts into the pelvis and renal colic is set up by 
daughter-cysts passing down the ureter. The only treatment feasible, as a 
rule, is nephrectomy. 

Dermoid cysts and multiple small cysts developing generally as the result of 
chronic interstitial nephritis are occasionally seen. 

Congenital Cystic Kidney (Polycystoma, Polycystic Kidney). This is a rather 
less rare condition, where one or both kidneys slowly become converted 


POLYCYSTIC KIDNEY 853 


into a large number of round cysts. Congenital cases are nearly always 
bilateral, but it is possible that a few unilateral instances are acquired. The 
kidney becomes enlarged to many times its proper size, while its surface 
becomes bumpy or bossy, the whole of its secreting tissue being honey- 
combed with hundreds of cysts of any size up to that-of a grape. They may 
communicate with one another, but do not communicate with the pelvis, 
and are full of a straw-coloured or blood-stained fluid, usually containing urea 
or cholesterin. As the disease progresses a considerable degree of atrophy 
and fibrosis is set up around the cysts and the condition is usually far more 
advanced in one kidney than in the other. It is not infrequent for the condi- 
tion to show a familial tendency and to find both the liver and the spleen 
also converted into a honeycomb of multiple cysts, while the pelvis of the 
kidney is unaffected. Hypertrophy of the left side of the heart occurs, 
together with a high blood pressure and general arteriosclerosis. 

The cause of the condition is unknown, though there are several theories 
as to its origin. Thus it may be some peculiar form of new growth which is 
cystic from the first, such as a cystadenoma, while an alternative theory is 
that it is due to a congenital lack of fusion and junction between the glomeruli 
and tubules of the kidney, so that the former become dilated from obstruc- 
tion. It may be due to a persistence of the Wolffian body which later under- 
goes cystic degeneration ; while another theory states that the cysts are 
large retention cysts, secondary to the fibrosis of the kidney. Misshapen or 
malplaced kidneys are more liable to the disease than normal organs. 

Clinical Features. The disease is most insidious and may be present for 
years without symptoms. It is very rare for it to be discovered before the 
age of forty. Two groups of symptoms may occur :: firstly, the presence of a 
large, knobbly, bossy mobile renal tumour on one or both sides, accom- 
panied perhaps by a dragging or sense of pain in the loin; while the other 
group are entirely due to the onset of renal failure from the destruction of 
the kidney tissue produced. Thus there will be polyuria, headache, thirst, 
signs of a high blood pressure, and a dry brown tongue, with flatulence and 
vomiting, or palpitation and breathlessness. Heematuria occasionally has 
been described, sometimes with colic, while in a few instances fatal ursemia 
has set in without warning. 

The kidney, though much enlarged and bossy, retains its approximate 
shape and is often abnormally mobile. 

The urine is usually increased in amount, pale, of low specific gravity, with a 
little albumen and a few casts. Some observers have described a characteristic 
body in the urine rather resembling the corpora amylacea seen in the prostate. 
In infants, the tumour has at times been big enough to obstruct delivery. 

Treatment. This is very unsatisfactory, for as the condition is nearly 
always bilateral, no operation, such as nephrectomy, which in any way will 
diminish the amount of active renal tissue, must ever be undertaken. Rovsing 
has described an operation which consists in drawing the kidney into the 
loin and puncturing as many of the cysts as possible and letting out the fluid. 
The second kidney may be done at a later date. This reduces the size of the 
kidney and relieves pain, but is occasionally followed by a urinary fistula. 
Otherwise the treatment is entirely medical, ands is that of chronic interstitial 
nephritis in general. 

B. coli and Parasites in the Urinary Tract. The whole urinary tract is 
often infected by bacillus coli, which, though it occasionally gets in through 
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the urethra (see p. 899), is more commonly conveyed by means of the blood 
_ or lymph stream from some small lesion in the bowel. In many cases this 
gives rise to a characteristic cystitis or pyelitis, which are described on their 
appropriate pages, but it is not uncommon, especially in women and children, 
to find a pure bacilluria present without any actual inflammation of the 
lining of the tract. This may last for days or months and give rise often to 
very few signs and symptoms locally, other than frequency and irritation of 
the bladder. Rigors and very high fever sometimes occur, and in children 
the condition may resemble typhoid or meningitis. The condition may arise 
spontaneously in persons apparently healthy, while dirtiness, constipation, 
worms and phimosis are common predisposing causes. The urine contains no 
pus or albumen, is acid (soon becoming alkaline on standing), and opalescent, 
while on microscopy it is teeming with B. coli, either singly or in clumps. 

Treatment. This consists in keeping the urine alkaline by means of citrate 
or bicarbonate of potash, giving sulphanilamides, and providing the patient 
with plenty of bland fluids to drink. Any discoverable cause should be 
removed, while if the condition does not clear up soon and tends to become 
chronic, an autogenous vaccine and ketogenic diet, with mandelic acid treat- 
ment (see p. 867), will be of great benefit. 

The Bilharzia hematobia is most commonly met with in the urinary 
tract, especially in the bladder. Its life history and clinical course are 
described in Ch. VI., Vol. I., the female burying herself in the submucous 
tissues of the urinary tract. The ova with their sharp points pass down the 
ureter to the bladder, causing pain and hematuria, while ulcers and granula- 
tions appear on the mucous membrane, which becomes greatly overgrown. 
The urinary symptoms and treatment are further discussed on p. 882. 

Filaria sanguinis hominis is occasionally found in the urinary tract (see 
also Vol. I.,Ch. VI.). It will give rise then to hematuria and chyluria, the 
urine looking milky with streaks of blood in it. 

Essential Heematuria. This is a somewhat uncommon condition in which 
a profuse intermittent painless hematuria occurs, demonstrated by means 
of the cystoscope to be coming from one kidney only. (It should be remem- 
bered that if the cystoscope shows blood coming down both ureters we are 
probably dealing with a blood disease or with congenital cystic kidneys.) 
This name is only given to the condition when no cause can be found in the 
kidney to account for the hemorrhage; thus, before making this diagnosis 
it is essential to exclude calculus, growths, tuberculosis and other infections 
of the kidney, while it should be remembered that in some cases the cause 
lies in a high blood pressure, general arteriosclerosis, or chronic nephritis. 
In some instances, while the bleeding is progressing, severe pain resembling 
renal colic will be present, probably due to clots passing down the ureter. 

In all these instances an exploration of the kidney will be necessary, and 
if the diagnosis is correct nothing will be found, even upon splitting the 
kidney. <A portion of the kidney should be~ removed for microscopy. 
Strangely enough, this operation of exploring the kidney, even when nothing 
is found, nearly always cures the hemorrhage. 


OPERATIONS UPON THE KIDNEY AND URETER 


Methods of Exposing the Kidney. Two main methods of exposing the kidney 
are employed: (a) From the back, and (6) from the abdomen. 

(a) Lumbar Methods. Two lumbar incisions are commonly employed for reaching 
the kidney by a retroperitoneal route. 

To perform these lumbar incisions the patient is placed in a special position. He 
lies upon his sound side with the upper arm supported on an arm rest. A sandbag, 
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cylindrical air cushion or special elevated metal bar fixed on the operating table 
passes across beneath him just below the costal margin to separate the gap between 
the lower ribs and the iliac crest on the side to be operated upon. The underneath 
knee and hip are flexed up, while the upper knee and hip are straight, and the patient 
is propped in this position by means of sandbags. 

(1) The Obltque Inciston. This commences at the outer border of the erector 
spines and passes downwards and forwards parallel to and } inch below the last rib. 
It may be carried forwards to the flank and on to the abdomen parallel to the fibres 
of the external oblique as far as is necessary. The aponeurosis of the latissimus 
dorsi and some of its muscular fibres are divided, the lumbar fascia and the posterior 
portions of the abdominal muscles are split. The erector spine and quadratus lum- 
borum are not damaged but are retracted towards the spine. At the top of the incision 
a few fibres of the arcuate ligament may be cut, and here care must be taken not to 
open the pleura. Some surgeons always make a practice of removing the last rib— 
this usually is not necessary. 

The perirenal fat is then exposed and incised, the kidney sought for and gently 
brought up into the wound. The assistant should press on the abdominal wall in 
order to push the kidney up into the wound. 

(2) The Vertical Incision of Hdebohl’s and Mayo. This starts in the angle between 
the erector spinz and the last rib and runs vertically downwards just inside the outer 
border of the erector spins to the iliac crest. Here, if necessary, a prolongation 
outwards of an inch may be made. The sheath of the erector spinz is opened and 
the muscle retracted inwards, while the lumbar aponeurosis is divided and a part of 
the aponeurosis of the latissimus dorsi. No muscles are cut, the erector spins and 
the quadratus lumborum being retracted backwards and the abdominal muscles 
dragged forwards. The perirenal fat is then exposed and opened as before. 

(6) The Abdominal Method. Transperitoneal exposure of the kidney is not often 
performed, but is a very simple method. The abdomen is opened, usually by means 
of a paramedian incision, the intestines are packed aside and the peritoneum of the 
posterior abdominal wall incised vertically immediately outside the ascending or 
descending colon, as the case may be; there is then no chance of damaging the 
blood supply of the colon. The kidney is easily found and brought into the wound. 

A similar method may be employed if necessary without opening the peritoneum, 
this layer being carefully stripped at the front, side and back of the abdomen until 
the kidney is reached. 

This method of exposure of the kidney is rarely employed except for the removal 
of large renal growths, and it should : 
not be used if the kidney is thought 
to be infected. If a large tumour 
is present the peritoneum is usually 
pushed so far inwards and forwards 
that there is no need to open it. 

Exposure of the Ureter. This 
will depend entirely upon which 
part of the ureter is to be exposed. 
The ureter is usually more easily 
found if a bougie is first of all passed 
up it and left there during the 
operation. 

(a) The Upper Part of the Ureter 
above the Iliac Crest. This is ex- 
posed easily by either of the lumbar 
incisions for exposing the kidney 
described above. A slight prolonga- 
tion of the incision may be neces- 
sary, the kidney is discovered and 
the ureter traced down from it. 

(b) The Pelvic Portion of the I 
Ureter. The pelvic portion of the fy, 2987. Van Hook’s method of joining a 
ureter down to the point where it divided ureter. 
enters the bladder is best reached 
through the retroperitoneal tissues. The incision may be either a vertical one in 
the midline immediately above the bladder or one parallel to and about half an inch 
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above the outer half of Poupart’s ligament. The various layers of the abdominal 
wall are incised until the peritoneum is reached. This is not opened but is stripped 
upwards by means of pads of gauze, the line of the external iliac artery being 
followed. On reaching the division of the common iliac artery the ureter will be 
discovered. It will not be lying upon the vessel but will be adherent to the back of 
the peritoneum, together with which structure it is lifted up. The patient should 
be placed in the Trendelenburg position for these operations. 

After opening the ureter to remove a stone, etc., the opening should be sutured 
carefully with catgut and a small drain left in, reaching down to the incision for 
forty-eight hours. 

(c) In women the last 2 inches of the ureter may be reached per vaginam, through 
the lateral fornix. 

(d) An older method of exposing the ureter (the ‘‘ parasacral method’), by divid- 
ing the fibres of the gluteus maximus and the great sacrosciatio ligament, is seldom 
practised now. 

(e) The Intravesical Portion of the Ureter. The portion of the ureter within 
the bladder wall (about } inch) may be reached through the above incision. It 
is, however, better dealt with by opening the bladder suprapubically and incising 
the mouth of the ureter. Small stones and growths sometimes may be removed 
from this situation without any external incision by means of the operating 
cystoscope. 

(f) Transperttoneal Kxposure of the Ureter. This may be done at any part of the 
course of the tube. As, however, this is always liable to give rise to infection inside 
the peritoneum, the extra-peritoneal operations are safer. 

For methods of suturing, anastomosing, resecting and transplanting the ureter, 
reference must be made to books on operative surgery. 

Nephropexy (Nephrorrhaphy). This is the operation employed for fixing the 
kidney in place when it is abnormally movable. The kidney is exposed by either 
of the lumbar incisions described above, preferably the vertical one. The organ is 
then brought up into the wound and carefully freed from fat, together with its 
pedicle. It is by no means as easy to fix the kidney permanently as might be 
expected, and several different methods have been devised. Thus the wound down 
to the kidney may be left partially open and packed with gauze, so that granulations 
and adhesions may form ; this is, however, not advisable. Secondly, strong catgut 
stitches may be passed right through the renal substance and through the lumbar 
muscles, especially the quadratus lumborum; the top stitch if necessary may be 
passed above the last rib. In performing this operation it is of the greatest advantage 
to strip the fibrous capsule off the kidney, at any rate for the half if not for the whole 
of its surface, while some surgeons prefer to sling a portion of this reflected capsule 
over the last rib. If silk or salmon gut stitches are employed for this purpose they 
must be brought out through the skin and tied externally so that they can be 
removed in three weeks. 

After this operation the patient must be kept flat on her back in bed for at least 
three weeks, while it is not wise to fix both kidneys on the same day. 

Nephrolithotomy and Pyelolithotomy. These are the two operations under- 
taken for the removal of a stone from the kidney. 

The kidney is exposed and brought into the wound through either of the two 
lumbar incisions described above. It is cleansed as carefully as possible from the 
fatty tissue so that it can be brought right up to the surface of the skin. If a con- 
siderable degree of pyelonephritis or infection is present this may be a difficult pro- 
ceeding, as the kidney will be adherent and the pedicle fibrosed and shortened. The 
kidney, ureter and pelvis must then be carefully palpated to ascertain where the 
stone is. If it cannot be felt the organ should be needled, as this often may demon- 
strate it. If even this fails to discover it, the kidney should be split along its convex 
border for about half ita length in a line slightly posterior to its middle plane and 
in its lower half (the bloodless plane of Hyrtl). A calyx may then be opened, the 
finger introduced and the pelvis and the kidney substance explored. In many cases 
to find a small stone in the kidney substance, the greater part of the kidney may have 
to be split in this way, the plane behind the middle one being selected, as this is the 
most bloodless site. While the kidney is being split the assistant should squeeze the 
renal pedicle with his fingers or with special forceps to control the hemorrhage. 
This operation of incising the kidney to remove a stone. is known as nephroltthotomy. 
Before the kidney is opened the tissues round must be packed off carefully with 
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sterile gauze. When the stone is removed the incision in the kidney is tightly sutured 
with interrupted catgut stitches passed deeply through the kidney substance almost 
down to the pelvis on a big round curved needle and tied over the convex surface of 
the kidney, but before this is done the ureter should be examined thoroughly with a 
probe or sound to make sure no further stones are present. These through-and- 
through stitches will stop the bleeding; if they are not sufficient a few mattress 
sutures may be added. 

It is hardly ever necessary to drain the kidney or its pelvis unless gross infection 
is present, as a renal sinusis liable to form. When the tissues are, however, infected, 
it is wise to put a tube down to the kidney when it is replaced in its bed, for forty- 
eight hours. 

If the stone is obviously lying in the pelvis of the kidney and does not appear to 
send ramifications far into the kidney substance, it may be removed by opening the 
kidney pelvis without incising the kidney itself (pyelolithotomy). An incision is made 
in the back of the pelvis, the stone removed, the rest of the kidney explored with 
the finger and the incision in its pelvis closely sutured with catgut; a small graft of 
perirenal fat may be sutured over this. Drainage of the kidney pelvis should not be 
employed, and unless gross infection is present the wound should be sutured completely. 

Large, soft or branched stones may be difficult to remove. Special stone forceps 
and scoops should be employed. 

In many cases of renal calculus the kidney will be found to be so disorganised that 
a nephrectomy is necessary. This may prove a most formidable operation. 

Nephrectomy. This is the operation of removal of the kidney. Needless to say, 
before it is done very careful examination of the affected kidney must be made to 
ascertain if removal is justifiable, while care must be taken to ascertain that the 
other kidney is present and functioning sufficiently well to carry on the excretion of 
urine. Nephrectomy may be necessary for injuries, such as rupture of the kidney or 
ureter, for growths, hydronephrosis or tuberculous kidney, for hemorrhage following 
other kidney operations and for pyonephrosis and cases of calculus where infection 
and marked destruction of renal substance have occurred. The operation may be 
very easy or exceedingly difficult. It is especially in cases of pyonephrosis and old- 
standing kidney infections that difficulties occur owing to the size and adherence of 
the organ. In these cases it may sometimes be wiser :— 

(a2) To drain the kidney for ten days or a fortnight, for this may render excision 
easier ; or 

(6) Deliberately to strip the true kidney capsule off the organ and remove it from 
within its capsule, leaving the latter behind (intracapsular nephrectomy). 

(A) Lumbar Nephrectomy. This is the best method in general as the peri- 
toneum is not opened. It should be employed always if it is thought that the kidney 
is infected or that pus is present. On the other hand, in the case of very large renal 
swellings, such as growths, hydronephroses, etc., the gap between the last rib and the 
crest of the ilium may not be sufficient to get the kidney out. 

One of the two lumbar incisions already described is employed; the kidney is 
brought into the wound and carefully cleaned, together with its pedicle. The ureter 
is exposed, ligatured in two places 4 inch apart and a drop or two of pure carbolic 
acid injected into it between the ligatures with a hypodermic syringe to sterilise it. 
It is then cut between the ligatures and the renal pedicle is tied. Strong silk should 
be employed, and it is well to ligature the artery and veins separately. The wound 
is then closed usually without drainage. This may be a most difficult operation if 
the kidney is adherent and the pedicle is short and stiff. 

If any doubt exists as to the condition of the other kidney the peritoneum may be 
opened, the hand introduced and the opposite kidney palpated, while in this way 
other abdominal organs may be examined. 

The ureter also can be removed by means of this operation if the incision is pro- 
longed downwards and inwards. This is advisable in the case of tuberculous kidney, 
and here the total length of the ureter can if desired be excised. The kidney is 
exposed and its pedicle cut, as above described, the ureter not being sectioned. The 
wound is then stitched up completely, the kidney hanging attached only by the 
ureter which passes into the depths of the wound. A second incision is then made 
above Poupart’s ligament, and the ureter exposed in the depths of the pelvis, tied and 
cut, being sterilised by carbolic first. On pulling sharply on the kidney it will then 
be found that the whole length of the ureter can be dragged out of the wound. 

(B) Transperitoneal Nephrectomy. This should be avoided if it is thought 
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that the kidney is infected. In the case, however, of large renal tumours, growths 
and hydronephroses, it provides a very much easier method of removing the organ. 
It is sometimes possible to avoid opening the peritoneum, but, in our opinion, it is 
simpler and better to do this deliberately. The abdomen is opened on the required 
side by a long paramedian incision, the small intestine is packed over to the opposite 
side, an incision is made in the peritoneum of the posterior abdominal wall to the 
outer side of the ascending or descending colon, as the case may be, and the colon, 
together with the vessels supplying it with blood, is stripped up towards the middle 
line. The kidney is then exposed and stripped from its surrounding tissues. Care 
must be taken of the aorta, the splenic vessels, the duodenum and the inferior vena 
cava, for it may be adherent to any of these structures. The kidney is then lifted 
up, and its pedicle and the ureter exposed, these structures being dealt with as already 
described above. The kidney is then removed. If drainage is required, which is not 
likely, it should be effected by a separate stab incision through the loin. The colon 
is then dropped into place and fixed with a few stitches if necessary while the abdo- 
minal wound is closed. 

The After-Treatment of Operations on the Kidney. This does not differ 
greatly frem other abdominal operations. It must be remembered that these opera- 
tions may give rise to great shock and pain, and therefore it is wise to give the patient 
morphia afterwards. Careful watch must be kept for some days following the 
operation to see that the excretion of urine is satisfactory, especially if one kidney 
has been removed, while hsemorrhage down the ureter is liable to occur. The patient, 
therefore, should be given large quantities of fluids, water, lemonade, barley water, 
imperial drink, Contrexéville, tea and coffee being among the best ; while meat and 
nitrogenous foods must be avoided forsomedays. After any operation on the kidney 
it is wise to put the patient on a mixture of urotropin and acid sodium phosphate. 

Secondary hgmorrhage is fairly common after any operation in which the kidney 
has been opened ; if it occurs it nearly always demands prompt removal of the kidney. 


THE BLADDER 


- Congenital Malformations. (a) Very occasionally a persistence of the 
urachus is met with. This structure is the remnant of the primitive allantois, 
and normally consists of a fibrous cord passing in the extraperitoneal fat from 
the bladder to the umbilicus. If it persists it will give rise to an escape of 
urine from the umbilicus in the new-born child. The condition is easily cured 
by operation, but it must be remembered that it usually is accompanied by 
some form of urethral obstruction, which must be put right. Operation, 
however, should not be undertaken until the child is at least several months 
old. The top of the bladder is exposed by a median suprapubic incision, the 
urachus is discovered, tied off from the bladder and dissected away, up to 
the umbilicus, At times only the bottom portion of the urachus is patent; 
this then forms a diverticulum of the bladder, in which a stone may form. 

An even more rare condition which is hardly ever seen is due to the per- 
sistence of the primitive cloaca, so that the bladder may open into the rectum 
or vagina. 

Allantotc cysts (urachal cysts) are sometimes seen between the bladder and 
the umbilicus, and are due to patency of the central portion of the urachus. 
They should be removed, as malignant disease sometimes commences in 
their walls. 

Carcinoma of the urachus is occasionally seen. It is either a squamous or 
columnar growth, usually the latter, and often with colloid degeneration. 
This gives rise to a large, round, hard tumour fixed at the top of the bladder. 
After a prolonged period it ulcerates through into the apex of the bladder, 
where it causes hematuria and cystitis, and may be seen with the cystoscope. 
Previous to this it is usually symptomless. These growths must be excised 
freely with the upper half of the bladder and the linea alba and cellular tissues 
up to the umbilicus. They are of a low grade of malignancy. 
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Other growths of the urachus are occasionally seen. These may be fibro- 
adenoma, sarcoma and fibroma. They all tend to resemble rectal growths. 

(5) Extroversion of the Bladder (Ectopia Vesicss). This is also a rare condi- 
tion where there is a total absence of the anterior and lower wall of the bladder 
and of the lower portion of the anterior abdominal wall; there isa gap in the 
pubic symphysis, which is practically non-developed, the pubic bones coming 
to an end on either side in the inguinal region. This is due to a gross lack of 
development of the whole lower part of the abdomen, the two lateral halves 
of which it is formed failing completely to unite. As a result of this the 
posterior wall of the bladder with its mucous membrane is pushed forwards 
by the abdominal contents behind it, and it projects in the middle line below 
the navel as a red rounded swelling about 1 inch in diameter, covered with a 
rough and irregular mucous membrane on which may be ulcers, excoriations 
or hemorrhages. This swelling moves to and fro on respiration, and is 
partially reducible on pressure. At the lower part of this tumour there may 
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Fie, 288. Ectopia vesice. 
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be seen the openings of the two ureters from which the urine is ejected 
at intervals. Around the area of mucous membrane and where it meets the 
skin is a thick band of scar tissue. . 

In addition to this the pelvis is deformed and the innominate bones and 
hips are rotated outwards so that the gait is ugly and waddling. In some 
cases the testes are undescended, while at birth it occasionally happens 
that the prolapsed bladder is covered by the lower portion of the umbilical 
cord, which is representing a portion of the allantois. When the cord 
sloughs the bladder base becomes exposed. In the male, in whom it is 
more common, the penis is always rudimentary and is split open upon the 
dorsal surface into a gutter, which is continuous with the bladder mucous 
membrane. This condition is known as epispadias (see p. 894). The penis 
is often drawn up over the trigone. 

The urine is continually running away, and the clothing is always wet, 
while the skin of the abdomen and thighs becomes red and sore, and this, 
together with the rubbing of the clothing against the sensitive exposed 
bladder mucous membrane, gives rise to very great discomfort. There is 
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always a great tendency to ascending infection of the kidneys and pyelitis. 
It is not likely, therefore, that the subjects of this distressing condition will 
live to a great age. Apart from the discomfort of the urinary flow, in adults 
complete impotence is present, which naturally has an additional marked 
psychical effect-on the patient. 

Treatment. This in the past has been most unsatisfactory. In some 
instances the fitting of a portable urinal has given relief, but these are difficult 
to fashion and awkward to fit. 

Many operations have been devised in an attempt to form a new anterior 
wall for the bladder. They are mostly unsatisfactory, as no sphincteric control 
can be provided. 

In the female it may be possible to transplant the bladder mucous membrane 
and ureters into the vagina, 

while the vulva is almost 
completely closed, so that the 
Bi vagina may form a reservoir. 
Other methods consist in an 
attempt to implant the ureters 
together with an area of 
surrounding bladder mucous 
membrane, or practically the 
whole of the trigone, into the 
rectum or pelvic colon, which 
will act as a reservoir and 
contain the urine for several 
hours (Maydl). In other cases 
an isolated and excluded portion 
of intestine has been used for 
this purpose. 

Probably the best treatment 
for this condition is to trans- 
plant the ureters into the pelvic 
colon; they must be made to 
traverse the bowel wall under 
the mucous membrane for an 

a - inch or so before they actually 

Fic, 289. Epispadias, im which a partial plastic gyter the bowel lumen on the 

operation has been performed. ; : 

lines rather of a Witzel gas- 

trostomy, as this may prevent ascending infection. The two ureters should be 
transplanted on different days with an interval of at least three weeks 
between the two operations. The proceeding is done entirely inside the 
peritoneum. A recent series of cases by Grey Turner, in which both 
ureters have been transplanted into the wall of the colon in this way so as 
to make a more or less valvular opening, has proved how successful the 
operation can be, as many of these cases have been most satisfactory, though 
there is always a risk of ascending infection of the kidneys. Control is soon 
learnt, and the bowel will contain the urine for several hours. The operation 
should not be done until the child is five years old, and it is probably 
better to do the right ureter first. At a later date further operations may 
be undertaken to reform the urethra with a view to regaining sexual potency. 

An alternative method which is useful in adults is to bring the ureters out 
on to the skin in the loins and provide a proper collecting apparatus. 
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There are many older operations which are most unsatisfactory. Trendelen- 
burg practised a section of the sacro-iliac ligaments at the back to allow the 
pubic symphysis to be brought together, so that the bladder wall was pushed 
inwards. Various plastic operations and skin flaps have been devised, but a 
fatal objection to all these methods is that the skin of the lower abdominal 
wall, when turned in to line the bladder, develops a big growth of pubic hair, 
which soon becomes encrusted with phosphates. 

Hernia of the Bladder. This is described on p. 563. 

Rupture of the Bladder. This is a not uncommon injury usually met with 
in adult males. It is most unlikely to occur unless the bladder is full, when it 
may be due to blows, kicks, crushes or falls on the lower part of the abdomen. 
In fractures of the pelvis the bladder, especially at its neck, is often torn or 
penetrated by a spicule of bone, and here it may not necessarily be full. 
Gunshot wounds of the bladder are common in war-time. They are fre- 
quently complicated by other injuries to the abdominal contents. It is 
possible that rupture occasionally occurs from simple over-distension of a 
bladder which is trabeculated, ulcerated or otherwise diseased, while cathe- 
terisation or washing out of the organ occasionally has produced this lesion. 
Two forms of rupture of the bladder are described, the intraperitoneal and the 
extraperitoneal. 

(a) Intraperitoneal Rupture. This has already been described on p. 526. 
It is usually the result of a blow on the lower part of the abdomen, which 
produces a tear high up in the posterior wall, so that the urine escapes into 
the peritoneum. Urgent operation is necessary. 

(6) Extraperitoneal Rupture. This is less common. The bladder gives 
way on its anterior wall or at its base, so that the urine escapes not into the 
peritoneum, but into the pelvic cellular tissues and the cave of Retzius. This 
form of rupture is produced in two ways. Most commonly it is the result of 
fracture of the pelvis, when the anterior wall near the neck of the bladder is 
torn. In other instances the over-distended bladder is ruptured by a direct 
blow upon its anterior surface, so that the rupture is rather higher up. In 
either case the extravasation of urine rapidly leads to a virulent pelvic cellu- 
litis, and the extravasation spreads up deep to the muscles in the anterior 
abdominal wall towards the navel and round to the sides of the bladder and 
rectum. Where the triangular ligament is torn, as often happens when the 
pelvis is fractured, the urine escapes into the perineum and skin of the 
scrotum and penis as in extravasation from ruptured urethra (p. 895). It 
does not get into the thighs, nor back to the ischiorectal fossw, being limited 
by the attachments of the fascia of Scarpa and of Colles. In a few days 
suppuration will occur and abscesses will point, while the patient rapidly 
becomes toxic and desperately ill. The extravasation sometimes may be felt 
in the early stages on rectal examination (see p. 896). 

As in the case of intraperitoneal rupture, this condition frequently occurs 
in drunken persons whose bladders are distended, while it is not infrequently 
overlooked as shock is very slight. The patient’s chief complaint is of hypo- 
gastric pain and inability to pass water, while on catheterisation little will be 
obtained save a few drops of blood-stained fluid. Extraperitoneal rupture is 
even more deceptive than intraperitoneal rupture, though the presence of 
blood in any urine that can be obtained, and of an increasing swelling in the 
neighbourhood of the bladder, should raise strong suspicions. 

In every case of fractured pelvis the presence of an injury to the bladder 
or urethra should be looked for. 
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Treatment. Extravasated urine must be let out, and the hole in the 
bladder closed by operation as soon as possible. Of these two objects the 
first is the more important, and the second may be impossible. Free incisions, 
therefore, should be made wherever the extravasation is appearing. This may 
be necessary in the perineum, but is more commonly required in the supra- 
pubic region. In the latter case the bladder should be opened suprapubically 
and theinjury sutured if possible. The extravasated areas are washed out 
with warm saline and tubes introduced, one into the bladder to drain it, 
and several into the areas where the urine has been extravasated. The 
length of time these tubes remain in will depend on how rapidly the 
condition settles down and granulations and fibrous tissue form. Drain- 
age is likely to be necessary, however, for at least five or six days. It must 
be remembered that at times the rupture in the bladder is both intra- and 
extraperitoneal. 

Wounds of the Bladder. Gunshot wounds of the bladder are common in 
military practice, while stabs from pointed objects are occasionally seen. 
Injuries during the course of pelvic or hernia operations sometimes occur, 
while occasionally on opening the lower abdomen a careless surgeon will open 
the bladder. There is no excuse for this, as it is the operator’s business to 
ascertain that the bladder has been emptied. In the case of gunshot wounds 
it must be remembered that the entry may be anywhere in the abdomen, 
buttock, perineum or thigh. 

The clinical symptoms are exactly the same as those due to intraperitoneal 
or extraperitoneal rupture of the bladder, in addition to the external wound 
by which blood-stained urine may escape. The possibility of two or more 
wounds in the bladder must be remembered. Recovery sometimes will occur 
from these injuries even if untreated, the external wound permitting the 
urine to escape, when a urinary fistula is likely to form. 

Treatment. This is exactly the same as in the case of rupture of the 
bladder. In the case of an extraperitoneal wound, if the wound is laid open 
and the bladder drained through it by means of a tube, complete recovery 
probably will occur. In all these cases the administration of urinary anti- 
septics must be continued for some weeks afterwards. 

Foreign Bodies in the Bladder. Foreign bodies introduced into the bladder 
from without are by no means uncommon. Portions of catheters, lithotrites, 
cystoscopes and rubber tubing occasionally have broken or dropped off and 
been left in the bladder, while patients sometimes introduce such foreign 
bodies as hairpins, slate pencils, knitting needles, etc. This is naturally 
more easy and common in the female. It is done by children probably as the 
result of curiosity,-and by adults with a view to stimulating sexual feeling— 
two very similar instincts. Another group of foreign bodies occasionally 
seen are pathological objects, such as gall-stones, which have ulcerated 
through the gall-bladder, sequestra from the pelvic bones, hair or teeth from 
pelvic dermoids, etc. 

These foreign bodies soon become covered with a phosphatic deposit and 
give rise to a chronic cystitis, to which most of the symptoms are due, though 
if the object is pointed or sharp, pain, hematuria and strangury may be 
caused. In time they become converted into a phosphatic stone. The 
symptoms are almost entirely those of chronic cystitis (see p. 866), and the 
onset of an apparently causeless cystitis should always raise the suspicion that 
a foreign body is present. Naturally the patient is not likely to give a history 
of it. Occasionally such foreign bodies are half buried in the bladder wall. 
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The diagnosis of the condition rests entirely upon the cystoscope and 
X-ray film, either or both of which methods will show the presence of a 
foreign body and give an indication as to its size and how to remove it. 

Treatment. This consists in removing the foreign body as soon as possible, 
and the method of doing so will depend upon its size and shape. In the 
female small foreign bodies may be drawn down the urethra through a 
speculum with forceps, though it is wise not to stretch the female urethra 
too much, or incontinence will follow. In other cases the lithotrite will be 
valuable to crush or cut the body up, but if the body is big or irregular in 
shape it will have to be removed by a suprapubic opening of the bladder. 
This need not be followed by drainage unless very obvious cystitis is present. 


CYSTITIS 


Cystitis or inflammation of the bladder is a common condition due to 
many different causes and organisms. With the exception of a few cases 
due to strong antiseptics or chemicals, all other cases are infective in origin. 
The causative organisms which are usually present are one or more of the 
following varieties: B. coli, staphylococci, streptococci, B. typhosus, 
B. tuberculosis, pneumococci, gonococci or B. proteus, while certain other 
organisms are sometimes present which decompose urea. There is nearly 
always a mixed infection, the B. coli and staphylococci being by far the 
commonest. Some of these organisms have the power of making the urine 
alkaline, such as the staphylococci, B. proteus, streptococci and B. typhosus, 
while others are only found with an acid urine, namely, B. coli, the gonococcus 
and B. tuberculosis. If the urine becomes alkaline and ammoniacal, it is 
irritating to the bladder mucous membrane, while phosphates are deposited 
and tend to form a stone if any obstruction to free exit from the bladder exists. 

It must be remembered, however, that bacteria can be continually present in 
the urine and bladder and that pus may descend from the kidney for long 
periods without causing any detectable cystitis, unless some other factor 
favouring its development is present. This local predisposing factor may be 
of several varieties. 

(a) Probably the most important additional feature is any form of retention 
of urine or difficulty in completely emptying the bladder at micturition, e.g., 
calculus, enlarged prostate, stricture, congestion of the mucous membrane, etc. 
This applies with even greater force to those diseases and injuries of the nervous 
system and spinal cord which interfere with the function of the bladder and 
prevent its being completely emptied. In this case there also may be a trophic 
influence at work upon the mucous membrane. Whatever precautions are 
taken to sterilise the penis, urethra, catheters, etc., in these cases of spinal 
injury or disease, cystitis is almost certain to set in sooner or later, and it, 
together with its renal complications, may prove the factor which kills the 
patient. 

In women a cystocele, or in either sex the presence of a diverticulum, 
often forms a nidus in which the organisms may develop. 

(6) Any form of congestion of the bladder mucous membrane. This may 
follow sexual excess, excess of alcohol, exposure to cold (indeed, there are some 
people who appear to take cold in their bladders rather than in their nose or 
throat), and the taking of certain irritating drugs, such as cantharides, cubebs, 
copaiba or other diuretics. Slight degrees of bruising or injury of the bladder 
mucous membrane, as after passing a catheter, may precipitate infection. 

(c) The presence of foreign or irritating material in the bladder. This 
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includes such conditions as foreign bodies, calculus, growths of the bladder or 
excess of urinary salts and crystals, while injury to the bladder wall will 
come also into this category on account of bleeding. 

(2) Certain changes in the urine, such as are seen in diabetes and chronic 
renal disease, seem to exhibit a tendency to cause cystitis. 

Bacteria cause inflammation of the bladder, both by direct infection of the 
bladder mucous membrane and also by producing certain changes in the 
urine. The routes by which they reach the bladder are several. 

(1) By far the commonest is by means of the urethra. Normally the urethra 
is sterile, but in many diseased conditions it becomes infected, and then the 
organisms are likely to pass up to the bladder. The passage of urethral 
instruments naturally will assist this greatly, as also will the short and large 
urethra of the woman as compared with the long and narrow one of the male. 
Cystitis is therefore much more common in women, in whom it frequently 
occurs secondarily to a vulvovaginitis or dirty and inflammatory conditions 
round the anus and perineum; also in connection with labour and the puer- 
perium. Infection undoubtedly spreads up the urethra to the bladder by 
means of the periurethral lymphatics at times. 

(2) In many instances the organisms pass down in the urine from the 
kidney, though, as already stated, this may continue for years without 
infection supervening. Infection of the bladder secondary to the kidney will 
occur also by the lymphatics. 

(3) Bacteria sometimes reach the bladder via the lymphatics from infection 
of neighbouring organs or from the bursting of abscesses, etc., into the bladder. 
Even this latter process sometimes will occur without cystitis supervening. 
It is probable that in many cases B. coli reach the bladder by direct spread 
through the walls of the colon. 

Inflammation in the bladder may be acute or chronic, the changes in the 
bladder and the clinical features differing considerably in the two conditions. 

Pathological Changes. (a) Acute Cystitis. Here the whole mucous mem- 
brane of the bladder becomes acutely red and congested, while all the changes 
are most marked in the region of the base and neck of the bladder. The 
normal bladder mucous membrane when seen with the cystoscope is pale and 
yellowish, but in acute cystitis it becomes brilliant red or crimson. Small 
hemorrhages occur, the mucous membrane becomes sodden and thickened, 
and the epithelium is sometimes raised into bullw (bullous cystitis); more 
often it is shed so as to give rise to superficial ulcers. Mucus, or rather 
muco-pus, is secreted, and flakes of pus and fibrin will be seen sticking to the 
surface of the bladder wall, and in a few instances minute abscesses appear 
all over the bladder mucous membrane. In more severe instances necrosis or 
gangrene of large parts, or even of the whole of the mucous membrane, occurs, 
and it is shed in sloughs, while sometimes a membranous inflammation occurs 
and large pieces of fibrinous membrane are passed. There is very little change 
in the muscle and other layers of the bladder wall in acute cystitis. 

(6) Chronic Cystitis. In chronic cystitis the muscle and other portions of 
the bladder wall become involved as well as the mucous membrane, while 
the condition is in no sense confined to the neck or base of the bladder. The 
mucous membrane is thickened, but less congested than in the acute state, 
being of a grey or bluish colour, roughened and velvety, and with vessels 
visible insit. Small hemorrhages, granulation tissue and a somewhat deeper 
form of ulceration occur, while all over the bladder wall will be seen an evil- 
smelling deposit of phosphates, fibrin, mucus and pus. 
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The muscle wall becomes hypertrophied and tends to become trabeculated 
and arranged into bands and bundles which form an interlacing network 
between which the mucous membrane bulges out in the form of pouches or 
diverticula. This is especially the case where urinary obstruction is present. 
In these pouches phosphates are liable to be deposited to form stones. Ina few 
instances the chronic ulceration which occurs deepens and progresses so that 
perforation may supervene and give rise either to peritonitis or pelvic cellulitis. 

In other instances, where chronic cystitis has been present for a long time, 
the bladder wall becomes so hypertrophied, thickened, fibrosed and con- 
tracted, that the bladder contracts down and can contain only an ounce or 
two of urine, being unable to stretch to any greater degree. This is often seen 
in tuberculous cystitis. Such a contracted bladder drags the peritoneum 
down with it and disappears behind the pubes, so that it may be quite difficult 
to find at operation. 

It must not be forgotten that as a result of these bladder changes the onset 
of ascending pyelonephritis, or pyonephrosis and the formation of renal 
calculus is highly likely in one or both kidneys, while chronic cystitis is 
extremely likely in time to lead to the formation of stone in the bladder. 

Clinical Features. (a) Acute Cystitis. The chief symptoms are intense 
irritability of the bladder with spasmodic contractions, which are set up 
directly a small amount of urine is present. This gives rise to great frequency 
and pain on micturition which may be agonising, while the symptom of 
urgency is very marked, though only small quantities of water, which are 
often blood-stained, are passed each time (strangury). In addition to this 
there is a more or less continuous pain of an aching or burning nature in the 
perineum and hypogastrium, occasionally also at the tip of the penis; there 
is tenderness immediately above the pubes and across the lower abdomen. 
Sleep is impossible, and the patient gets very exhausted. 

The temperature is usually slightly raised, while shivering and vomiting 
are sometimes seen; tenesmus from irritation of the rectum sometimes sets 
in. High fever always suggests the likelihood of a renal infection having 
supervened. 

The urine contains blood, pus, albumen and bacteria, while hemorrhage 
occasionally is very profuse. In addition, many flakes of fibrin and débris 
consisting of sloughing epithelium will be present. It usually becomes 
alkaline and ammoniacal, in which case the pus forms a semitranslucent 
sticky mass at the bottom of the vessel. In an acid urine, on the other hand, 
the pus floats about all through the specimen. 

In most cases, with proper treatment the condition settles down completely, 
though chronic cystitis supervenes at times. In the very severe cases in 
which gangrene of the mucous membrane occurs, the urine is particularly 
brown, foul, and contains large shreds of mucous membrane. In these cases 
death may occur from exhaustion, peritonitis or toxemia. 

Acute cystitis is seen most commonly in women, in whom it may occur 
as a primary condition. In men, however, it is more usually the result 
of some other pre-existing condition in the bladder, such as a growth or 
stone. 

Treatment. It is never wise to cystoscope a patient while acute cystitis is 
present. She should be confined to bed with the foot of the bed raised, while 
hot fomentations are applied to the hypogastrium and perineum. The painful 
bladder spasms will be relieved by hot enemata and by lying and soaking in 
hot hip baths for as long as possible, and in addition to this large doses of 
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tincture of hyoscyamus and suppositories of belladonna and morphia should 
be given to allay the irritation, while heroin or morphia hypodermically may 
be necessary to secure rest. Only fluids should be given by the mouth, and 
large quantities of barley water, tea, milk and water and Vichy and Con- 
trexéville may be given. Whatever the reaction of the urine is, it should be 
altered by drugs ; thus if it is highly acid, potassium citrate, lithia water and 
sodium bicarbonate are useful; if alkaline, acid sodium phosphate and hexa- 
mine must be given, while salol and boric acid are useful. The bowels must 
be kept open by saline purgatives. Sandalwood oil is sometimes valuable, 
as also is benzoic acid. In most instances under this treatment the condition 
will commence to settle down in four or five days. 

In very severe cases which do not show any improvement under this 
treatment, and where there seems to be danger of the infection ascending to 
the kidneys, or if the urine is very foul and shreds of mucous membrane are 
present in it, drainage of the bladder should be performed by the supra- 
pubic route. Washing out of the bladder is to be avoided while the condition 
is acute. The patient should continue to take large quantities of fluids for 
some weeks afterwards. 

(6) Chromic Cystitis. This is much more common, and is usually accom- 
panied by some other condition, such as stricture, enlarged prostate, cal- 
culus, new growths or foreign bodies. In these cases the symptoms develop 
gradually and insidiously, while they sometimes follow upon an attack of 
acute cystitis. In many cases, however, there are very few symptoms, the 

only change noticed being the presence of pus in the urine. This pus may 
come and go, but exacerbations will occur at intervals when there is irritability 
of the bladder, frequency, especially at night, and slight pain. The urine 
contains mucus, muco-pus, or pus with epithelial cells and many organisms. 
It is usually alkaline and ammoniacal, thick and contains a granular deposit 
of phosphates. It must be remembered that ulceration or calculus formation 
often will occur as secondary changes with their corresponding symptoms. 
After a time the patient’s general health becomes affected from absorption of 
toxins and exhaustion from nocturnal frequency, while there is always a 
considerable risk at any time of ascending renal infection developing and giving 
rise to pyelonephritis. This is especially likely to occur if the urine 1s alkaline 
or any obstruction to its outflow is present. The presence of shivering, rigors, 
or rise of temperature is highly suggestive that pyelonephritis has already 
commenced. It must be remembered that in many such cases the pus 
may be coming from the kidney or the urethra and not from the bladder, or 
as well as from the bladder. 

To complete the diagnosis a microscopical and bacteriological examination 
of the urine must be made therefore, always remembering the possibility of 
tuberculosis being present, while a two-glass test and a cystoscopy should be 
performed to ascertain where the pus is coming from. 

It is in these cases that, as a result of the chronic inflammation and thicken- 
ing, the capacity of the bladder may be much diminished permanently, so 
that frequency persists as a result of its small containing power. 

Treatment. This should consist primarily in removing any cause that can 
be discovered. If this is done, large quantities of fluid are given, and urinary 
antiseptics are employed, the cystitis probably will clear up gradually, 
especially if the patient is up and about. 

In chronic and persistent cases (usually seen in women) and especially those 
due to B. coli, marked improvement sometimes follows if the patient is placed 


CHRONIC CYSTITIS 867 


on sulphanilamides or upon a ketogenetic diet ; the ketones in the urine rapidly 
getting rid of the organisms. The principle of the diet is to reduce the carbo- 
hydrate intake as much as possible and to increase the fats. There are several 
ways of doing this, and as the amounts required of different substances vary 
greatly from one patient to another, it is impossible to give a fixed scheme. 
A rough plan of such a diet is as follows for the twenty-four hours :— 

Fluid. Only 2 pints and only saccharine for sweetening. 

Fats. About 250 grammes, in the form of 14 ounces of cream, 3 ounces 
of butter and the rest in bacon and meat fat. These can be taken with fruit, 
icecream, tea, coffee, gluten rolls, etc. 

Carbohydrates. About 15 grammes, as far as possible in the form of vege- 
tables and fruits. 

Proteins. About 80 grammes as meat, fish, eggs and cheese. 

Marked improvement in many of these cases is effected by means of mandelic 
acid, which is a most effective urinary antiseptic. This may be given in several 
different ways, one important point being that certain mandelate salts are most 


unpalatable and indigestible. 
One method is to prescribe it as follows :— 


Mandelic Acid . ; : ; ‘ - gms. iii 

Sod. Bicarb. . : ; : ; : . gms. 1-6 

Syr. Limon : ; ; , : . Ji 

Aq. ‘ ; ad 3i t.d.s. 
and this must be preceded by 

R 
Ammon. Chlorid. : ; : ; : . gm.i 
Aq. Chloroformi : . ad 4i t.d.s.c. 


The intake of fluids should be restricted to two pints a day. An alternative to 
the first prescription is as follows :— 


Sodium Mandelate . ; , . . grs.] 
Syr. Orange. 3 : : ‘ . Bi 
A : : P ‘ - ad 3i 


q-- . ; 
to be taken in water four times a day. 
A more recent and much more palatable method of taking the remedy is in some 


form of the ammonium salt. 


R 
Mandelix or Neoket . ; : ; : . Su 


Four times a day after food. 


The common cause of failure is some obstruction to the urinary outflow, 
and where the treatment is proving unsuccessful such should be looked for and 
treated. Renal inefficiency with a high blood urea is an absolute contra-indication 
to the administration of mandelic acid in any form or to the use of a ketogenic diet. 

Irrigation of the bladder is always a valuable method of treatment whether the 
primary cause has been removed or not. A bladder wash is performed by passing 
a soft rubber catheter into the bladder ; the irrigating fluid is then allowed to flow 
up the catheter either by means of a syringe or better under gravity by a tube and 
funnel about 3 feet long. The funnel is raised, and enough fluid is run into the 
bladder to distend it gently. The funnel is then turned upside down and lowered 
over the edge of the bed over a bucket or receptacle so that the fluid will flow out 
again as a result of syphonage. This should be repeated over and over again until 
the washings appear quite clean and clear. Many different solutions may be used, 
such as potassium permanganate 1 in 5,000, boracic acid 20 grains to the ounce, 
perchloride of mercury 1 in 5,000, oxycyanate of mercury 1 in 5,000, silver nitrate 
solution 1 in 1,000. No pain should be caused, and different solutions may be used 
on different days, while the irrigation should be performed once or twice a day. 


The most perfect asepsis must be p ; 
An alternative method of doing this which is very easy to perform while the 


868 THE KIDNEY, URETER AND BLADDER 


bladder is being drained suprapubically, but which can be done also when the bladder 
is unopened, is to use a sterile Higginson’s syringe, the nozzle of which fits closely 
into the urethra. By means of this, from about 10 to 20 ozs. of fluid are forced up 
into the bladder, the meatus of the urethra being held firmly round the nozzle of 
the syringe. If the bladder is opened, the fluid will flow out, while if unopened the 
patient is instructed to pass it in a minute or two. The process is repeated over and 
over again. 

Instillation into the bladder is sometimes valuable in chronic cystitis. The bladder 
is emptied, and a small quantity of an antiseptic solution is injected drop by drop 
into its neck by means of s soft rubber catheter and syringe. Potassium perman- 
ganate, 1 in 5,000, and nitrate of silver of the usual strength (1 in 1,000) may be 
used. 

In addition to these methods, the patient’s general life and habits must be con- 
trolled carefully. No alcohel should be allowed except iu the form of gin, and he 
should take large quantities of milk, barley water or Contrexéville. Urinary anti- 
septics should be given and every step possible taken to alter the reaction of the 

‘urine from alkaline to acid or vice vers&. The most valuable of these urinary anti- 
septics will be found to be oil of copaiba, sandalwood oil, sulphonilamide, urotropin, 
salol, boric acid, benzoic acid, buchu and uva-ursi; cubebs also is useful. 

In very chronic cases which will not react to any of the above forms of treatment 
vaccines will be useful, especially if the infection is due to B. coli, but even then 
many cases will prove resistant. A few cases will remain where the condition persists, 
and gravely affects the patient’s health. In these cases drainage of the bladder will 
be necessary ; it may be performed either by the perineal or suprapubic route (see 


pp. 886, 887). 
Useful prescriptions, by means of which urinary antiseptics may be administered, 
are :— 
R 
Urotropin : ‘ ; ; : , . gre. Xx 
Ac. Sod. phosph. : ‘ ; : . gre. XV 
Tr. Hyoscyami. ‘ : : ; : . Mx 
Sp. Chloroformi : :; . Mxv 
Inf. Buchu , . : , : - ad 3], t.d.s.p.c. 
R 
Pot. Citrat. —. ; ; : : : - grs. xx-Jj 
Tr. Hyoscyami . : + ‘ ‘ : . MWxx 
Emuls. Chloroformi . ‘ ‘ ; : . x 
Inf. Buchu , ; ‘ : : . ad $j, t.d.s.p.c. 
BR 
Ac. Boracic. E : 5 ‘ " . grs.v 
Tr. Hyoscyami . : ‘ : ; : . xxv 
Sp. Chloroformi , , ‘ , ‘ . WMxv 
Inf. Buchu : ‘ ; ; : . ad 3j, t.d.s.p.c. 
BR : 
Urotropin , ; ; . d - gre.x 
Sod. Benzoat. . ‘ ; : ; ‘ - grs.x 
Sp. Chloroformi : . ; ; ; . Mx 
Inf. Buchu . . ‘ . . . ad 3j, t.d.s p.c. 
B 
Salol ; : ; : ; . ; . grs. Vv 
Ac. Boracic. . , ° ‘ . : . gre. x 
Sp. Chloroformi ; ‘ : , ‘ . Mx 
Inf. Buchu ; ; ‘ ; ; . ad 3j, t.d.s.p.c. - 


Certain special forms of cystitis are worthy of mention. 

(A) Bacilluria, This has already been described on p. 854. Large quan- 
tities of bacilli are present in the urine without the bladder wall being affected, 
the organisms usually being either B. coli or B. typhosus. Slight irritability 
of the bladder may be present, and occasionally in children there will be 
incontinence, but usually the patient complains of nothing except that the 
urine is cloudy, opalescent and has a nasty fishy smell. The cloudiness does 
not disappear if acid is added, for the urine is nearly always acid iteelf. 
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On examination the urine ‘is full of bacilli and mucus, but there is no pus. 
The condition may terminate spontaneously or ultimately may give rise to 
infection of the kidneys or bladder. Special attention should be given to the 
general health and the digestive tract, while urinary antiseptics usually will 
soon cure the condition. 

(B) Gonorrhoeal Cystitis. This is rare, but is usually the result of the 
extension of a posterior urethritis, the neck and the base of the bladder being 
ated affected. It gives rise to most intense pain and is described in Ch. VI., 

ol. I. 

(C) Typhoid and Pneumococcal Cystitis. These are both acute forms of 
cystitis which appear in connection with either of the above infections ; they 
both usually clear up rapidly under general treatment. 

(D) In connection with diseases and injuries of the spinal cord a symptom- 
less cystitis, which combines the features of both acute and chronic cystitis, 
is frequently seen, the urine being very foul and ammoniacal and full of pus. 
There is a grave likelihood of this giving rise to double surgical kidneys and 
to stone formation. Incontinence is often present also as a result of the 
spinal lesion. 

Treatment on the above lines should be given, while in incontinence the 
penis is surrounded by sterile gauze and kept inside a frequently changed 
urine bottle. In many cases the greatest safety and comfort will be obtained 
by opening the bladder and installing suction drainage. This should be done 
at once if signs of ascending pyelonephritis are present. 

Simple Ulcer of the Bladder. This is a rare condition, seen in young men, 
and consisting in a single, shallow ulcer, usually at the trigone or neck of the 
bladder, of unknown origin. It can be seen with the cystoscope and is usually 
covered with phosphates, while it gives rise to frequency, urgency and 
irritability of the bladder with hematuria. The bladder may be washed out 
with lactic acid (3 per cent.), or it may be opened and the ulcer scraped or 
cauterised. 


TUBERCULOSIS OF THE BLADDER 


Tuberculosis of the bladder is practically always secondary to tuberculosis 
elsewhere in the genito-urinary tract, especially in the kidney, prostate or 
testicle. It is possible that a primary tuberculous disease of the bladder 
occurs, but it is very rare. It will be seen thus that it usually forms part of a 
generalised genito-urinary tuberculosis (see p. 842). Moreover, it frequently 
happens that tubercle bacilli pass down in the urine from the kidney to the 
bladder for years without the bladder becoming infected, and it is probable 
that in all cases the infection reaches the bladder mucous membrane via its 
lymphatics and not from its surface. Descending infection does undoubtedly 
occur from the kidney, but this is by means of the peri-ureteral lymphatics, so 
that the disease is seen to commence in the bladder close to the orifice of the 
ureter on that side. 

Rarely an ascending type of infection also occurs where the disease involves 
the bladder by spreading from the testicle, epididymis, prostate or vesicule 
seminales, either by the lymphatics or by direct continuity. 

The disease probably commences as a deposit of submucous tubercles 
which approach the surface, giving rise to red patches on the mucous mem- 
brane, which increase in size, coalesce and ulcerate as the result of caseation 
underneath. Multiple, superficial, small ulcers with ragged edges are soon 
formed ; these are seen especially round one or other ureter, or on or near the 
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trigone. In the later stages diffuse polypoid masses of granulation tissue are 
formed. Very soon a septic infection becomes superadded, so that a gene- 
ralised subacute pyogenic cystitis supervenes, and the urine, acid at first, 
becomes alkaline. As a result of this chronic cystitis, the changes described 
on p. 864 may be seen. A small contracted bladder with very thick sclerosed 
walls and only holding an ounce or two is common, especially in women. 

Clinical Features. The disease is most common in young adult men, who 
have already got tuberculosis elsewhere in the genito-urinary tract. Being 
most frequently secondary to tuberculous kidney, which, as described on 
p. 843, often gives rise very largely to bladder symptoms, the symptoms due 
to the cystitis may at first be difficult to distinguish. Intense irritation of the 
bladder with frequency and urgency, hematuria and burning pain in the penis 
on micturition are common and intractable, the bladder tenesmus being almost 
continuous by day and especially by night, for rest in bed at night often makes 
the symptoms worse. The urine is usually full of pus and débris, while tubercle 
bacilli are easily found. It is increased in amount and contains flaky shreds 
and débris. It is acid in the early stages and alkaline in the later ones. 

Cystoscopy will be necessary. In the early stages this will demonstrate 
the change in the ureteric mouths and the early congestion and ulceration, 
while the state of each kidney can be investigated. Miliary tubercles are 
rarely seen. In the later stages the bladder is so contracted and septic that 
little will be seen. Important evidence may be obtained by discovering signs 
of tuberculosis in the kidney, prostate, vesicles or testicle. The early cases 
are favourable, provided the primary cause is removed ; in the later stages 
the prognosis is very unfavourable. 

Treatment. This consists, first of all, in removing the primary seat of the 
disease, such as the kidney or testicle, if possible ; and in mild cases this will 
cause the disease to clear up, under general anti-tuberculous treatment. 
Irrigation of the bladder is harmful, while the administration of urinary 
antiseptics rarely does any good whatever. Tuberculin is often beneficial 
in this condition, as in all forms of genito-urinary tuberculosis. 

If the condition does not improve under general treatment the outlook is 
bad, though benefit sometimes follows the instillation of mercurochrome or 
of small amounts of a 10 per cent. solution of iodoform and glycerine. 

In advanced cases the patient’s condition is miserable in the extreme with 
incessant pain, bladder spasm and passage of small quantities of burning 
urine. In some of these cases the bladder has been opened suprapubically 
and the diseased mucous membrane removed with scissors or the cautery. 
This, however, is never advisable, as a tuberculous fistula is likely to follow. 
In other severe cases the bladder may be put out of action and some of the 
discomfort relieved by bringing the ureters or ureter, if one kidney already has 
been removed, out on to the skin of the loin; the patient will then have to 
wear a receptacle to collect the urine. Death usually occurs from exhaustion, 
renal failure, lardaceous disease or generalised tuberculosis. 


STONE IN THE BLADDER 


Certain details with regard to urinary calculi in general have been described 
on p. 834. Bladder stones have exactly the same characteristics and con- 
stituents as do other urinary stones (see p. 834). They are thus composed of 
uric acid, urates of ammonium and sodium, or calcium oxalate, these all 
forming in an acid urine. Cystine and xanthin stones occasionally form in 
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the bladder, while phosphatic stones are particularly common and form in an 
alkaline urine. Pure phosphatic stones are rare, but nearly every bladder 
stone will be found to have a soft friable deposit of phosphates over its outer 
surface as a result of chronic infection with alkalinity of the urine. 

There is no doubt that a large number of bladder calculi originally have 
formed in the kidney and passed down the ureter, when they lie in the bladder 
and increase in size, phosphates being deposited upon them comparatively 
rapidly, A certain number of calculi are formed in the bladder itself; this 
is the case when a calculus is formed upon a foreign body, such as a broken 
catheter, etc., previously present in the bladder, while in other instances 
phosphatic calculi are formed spontaneously in saccules and diverticula of 
the bladder. With these exceptions the causes of bladder calculus are there- 
fore the same as those of urinary calculus in general. 

Vesical calculi tend to be rounded and smooth; they are much less 
irregular in shape than renal calculi, and branched and irregular forms 
rarely occur. If multiple calculi are present they are small, and have facetted 
faces, hundreds having been 
recorded in one bladder. Single 
stones, on the other hand, may 
be very large and heavy. In 
some instances a stone will form 
more or less of a cast of that 
portion of the bladder in which 
it lies; thus grooves are seen on 
calculi corresponding in position 
to the ureteric bar, and stones 
with an hourglass constriction 
occur, showing that part of the 
stone has laid in the bladder 
and part in a diverticulum, in 
the commencement of the 
urethra or the lower end of the 
ureter. When a stone is long 
and thin it is probably formed 
round an elongated foreign body. 

Vesical calculi have a great 
tendency to be laminated on 
section; they usually have a 
nucleus which may be formed by 
blood clot, bacteria, inspissated 
mucus, a foreign body or a 
calculus which has descended 
from the kidney. Outside this are superimposed many layers of urates, uric 
acid or calcium oxalate, the layers sometimes alternating between the different 
substances and consisting of minute crystals held together by inspissated 
mucus. The outer layer of the stone, of variable thickness, nearly always 
consists of soft white phosphates. Bladder stones may reach a great size, 80 
that the bladder wall is distended and stretched around them, while projections 
from the stone sometimes pass down the urethra and cause incontinence. 

Most stones lie free on the bottom of the bladder and are able to move 
about unless they are very large, when they may be fixed by the bladder 
contracting upon them or by being imbedded in granulations. 





Fic. 290. A large stone lying in a much 
hypertrophied bladder. 
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An encysted calculus, however, is sometimes seen which lies in a pocket or 
pouch in the bladder wall; thus it may lie in a saccule or diverticulum, in 
the prostate, in a large post-prostatic pouch, or in the mouth of the ureter 
or urethra, while such a stone will grow in size in situ. Such an encysted 
calculus is by no means free from danger, as it may ulcerate through the 
bladder wall and give rise to extravasation of urine. 

The results of a vesical calculus are various; infection and cystitis are 
certain to occur sooner or later; trabeculation of the bladder with the 
formation of pouches may be an effect, as well as a cause. Ulceration of the 
bladder is seen, and in many instances pyelitis and pyelonephritis ultimately 
set in. 

Clinical Features. These stones are much more common in men than in 
women, partly because of the latter having a short wide urethra down which 
calculi can pass, and also because they do not so often suffer from chronic 
cystitis. Bladder stone is common in children, especially boys of under 
ten years old, and it is more common in hospital patients than in private 
patients. In women, a calculus is frequently due to the introduction of a 
foreign body. In middle life vesical calculus is uncommon, but it becomes 
comparatively frequent again in men over fifty-five. 

Bladder calculus exhibits a very well-marked distribution in different parts 
of the world, much more so than does renal calculus; thus it is common in 
the eastern counties, in tropical countries, and the Hast, and especially in 
India, Egypt, Arabia and the Balkan peninsula. This is probably due 
partly to the nature of the drinking water, and partly to the concentrated 
character of the urine owing to excessive perspiration in torrid climates. 

The signs and symptoms will depend largely upon the shape and size of the 
stone, the sensitiveness or tolerance of the bladder mucous membrane and 
the degree of urinary infection present. Small stones are more likely to cause 
severe symptoms than large ones, rough ones than smooth ones, while children 
and young adults get more severe symptoms from their sensitive parts than 
do old men, who often tolerate large, rough stones. Spiky stones such as 
those formed of calcium oxalate give rise to more severe symptoms than do 
smooth ones, such as uric acid and urates. 

In many cases there is a previous history of the patient passing sand or 
gravel or of renal colic, pointing to the passage of a stone down from the 
kidney, and it is possible that small stones may lie in the bladder for a long 
time before commencing to give trouble. 

The chief symptoms of a vesical calculus are pain, hemorrhage and fre- 
quency, all of whichre increased in severity by exercise, jolting or bumping, 
while they are much better at night when the patient is in bed. Patients 
frequently sleep and lie on their face to lift the stone off the sensitive 
trigone. 

The pain is chiefly in the perineum or at the neck of the bladder, and occurs 
especially during and at the end of micturition, when it may be noticed 
specially at the tip of the penis. At times it radiates down the back and 
thighs, while small boys are sometimes noticed suddenly to catch hold of the 
tip of their penis or scream when passing water. 

The hematuria also follows movements, and is of the bladder type, not 
usually severe unless the stone is a sharp and spiky one. It always stops 
when the patient is in bed. Occasionally a few bright drops of blood are 
passed at the end of micturition. 

The frequency is not marked as a rule unless cystitis is present, and usually 
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occurs after exercise. Another symptom of which some patients complain is 
that while passing urine the stream is suddenly stopped with more or less of a 
jerk, micturition again being possible after a slight pause or change in position. 
When this occurs it is characteristic either of a stone, a bladder growth or a 
backward projecting lobe of the prostate. 

Occasionally acute retention occurs from such a stone becoming impacted 
in some portion of the urethra, most commonly in the penile part (see p. 897). 

Other signs and symptoms may be present; thus sooner or later it is 
almost certain that cystitis will supervene; the urine becomes alkaline and 
the symptoms more marked, frequency and pain often persisting by night as 
well as by day, while occasionally urgency and frequency are intense. Rectal 
tenesmus with piles or prolapse and hernial formation are sometimes seen from 
the straining, while sooner or later ascending infection of the kidneys with 
pyelonephritis will supervene. 

In children, especially small ones, the symptoms are naturally modified, 
and may consist in their wetting their clothes and their bed and pulling at 
their penis and prepuce, which latter may become elongated as a result, while 
priapism is seen not infrequently. 

On examination the urine may be found normal, but often a slight amount 
of albumen, mucus, pus or blood will be detectable. In children a vesical 
calculus occasionally can be felt on bi-manual examination. 

An X-ray examination is essential, and nearly every stone will cast a 
detectable shadow, which is usually just above the pubic rami. It must not 
be forgotten that such conditions as fecoliths, osteomata or calcified fibroids 
may give rise to rather similar appearances. Both kidneys and ureters must 
be X-rayed always as well as the bladder. 

Sounding for Stone. Naturally this method has been replaced almost 
entirely by cystoscopy. It is, however, occasionally of value in small 
children when a child’s cystoscope is unobtainable. The bladder is filled, the 
patient placed in the Trendelenburg position, and the sound passed. By 
manipulating it backwards and forwards and round and round, the stone is 
almost certain to be struck and felt. There is more art in this than there 
appears to be, though it may at present be regarded almost as a lost art ; for 
the older surgeons often could tell the size, shape and composition of a stone 
with the sound. 

The final and absolutely certain diagnosis of a vesical calculus is, of course, 
made by means of cystoscopy. In most cases this settles the matter imme- 
diately, as it will show the shape, size, position, number and colour of the 
stones, while other accompanying conditions may be demonstrated, such as 
diverticula or prostatic enlargement. It must be remembered that in many 
cases stones are discovered unexpectedly at operations, as complications of 
such other conditions as stricture, enlarged prostate, or growths of the 
bladder. 

Treatment. The only treatment for a stone in the bladder consists in its 
removal by operation. 

In many cases it may be advisable to keep the patient in bed for a few days 
before the operation in order to improve his general condition and renal 
efficiency. This is especially so in those cases where cystitis and pyelo- 
nephritis are present. . 

Two types of operation are practised, that of “ cutting for the stone ” (lithotomy 


and crushing the stone (lithotrity). 
With regard to the choice of these two operations there is much difference of 


874 THE KIDNEY, URETER AND BLADDER 


opinion. Lsthotrity isin many ways the operation of choice, though it is not possible 
in all cases. There is no doubt that the largest and hardest stones may be crushed 
if the necessary skill and instruments are obtainable. At the same time it is a 
considerably more difficult operation in many cases than is lithotomy, and takes a 
great deal longer. Though no incision is made, and very little bleeding occurs in 
lithotrity, there are certain risks peculiar to the operation. Thus cystitis is parti- 
cularly likely to follow, as there is no drainage of the bladder. Damage to the 
bladder wall, or even perforation, may occur, while ascending pyelonephritis with 
ursmia is sometimes set up. 

There are certain conditions in which lithotrity is definitely contra-indicated. 

(2) If a stone is more than 1} inches in diameter, it may be difficult or impossible 
to grasp, while oxalate stones are difficult to crush. In the case of an encysted stone 
the operation would be highly dangerous, as the bladder wall probably would be 
damaged. The same applies in the case of small contracted bladders or large stones. 

(b) If there is a stricture which prevents the lithotrite being passed; the same 
applies to an enlarged prostate, for here the stone may lie hidden in a post-prostatic 
pouch. A history of rigors following catheterisation also renders it unwise. 

(c) The presence of some other condition which is to be dealt with by operation 
at the same time, such as an enlarged prostate or a bladder growth. 

(d) The presence of marked cystitis or diverticula in the bladder wall. 

(e) In male children under eight, because of the size of the urethra. 

Lithotrity (Litholapaxy). At one time the stone was crushed and recrushed at 
intervals, and the patient allowed to pass the fragments in between. The introduc- 





Fig. 291. The lithotrite grasping a vesical calculus. 


tion of Bigelow’s evacuator, however, has altered all this, and the whole operation 
can be performed in one sitting, the fragments being evacuated there and then. The 
skin is sterilised, the patient anzsthetised and placed in the Trendelenburg position. 
The bladder is washed out with an antiseptic solution, 10 ozs. of fluid are left in it, 
and the lithotrite is passed with its blades closed. It corresponds roughly in size to 
e 16/20 English sound. The blades are then opened with the sliding mechanism, 
and on passing them to the base of the bladder, the stone will fall between them and 
be gripped by sliding the blades together. It is then carried to the centre of the 
bladder, and the screw thread put into gear, the lithotrite is screwed up, and the 
stone crushed. This naturally puts a considerable strain on the lithotrite. Each of 
the subsequent fragments is again caught and crushed again until they are thought 
to be small enough to pass through the tube of the evacuator. When this is satis- 
factorily performed, the lithotrite is withdrawn, the evacuator introduced and the 
stone sucked out by alternately compressing and releasing the rubber bottle. To 
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make certain that all fragments have been evacuated the cystoscope should be 
passed and thc bladder investigated, when it may be seen that further crushing is 
necessary. In children, naturally, much smaller instruments must be used. 
Complications which may follow this procedure are (a) the lithotrite may break, 
or become clogged or immovable. In this case the bladder must be opened; (b) 
severe cystitis and pyelonephritis may follow ; (c) the bladder wall may be injured. 
After-treatment. Only slight bleeding should occur, but if by any chance it is 
severe, the bladder may become full of clot. Distension of the bladder with blood 





Fia. 292. Lithotrite in position with the stone grasped and lifted off the floor of 
the bladder (to be certain that no mucosa is picked up). 


clot gives rise to severe pain and marked shock. This will necessitate either washing 
it out with a large-eyed catheter, or sometimes a suprapubic opening with drainage. 
After the operation the patient should be kept warm in bed for two or three days 
and given a light diet with plenty of bland warm fluids. Urinary antiseptics should 
be administered. 

Occasionally, on account of a stricture, etc., the lithotrite cannot be passed. 
Keith's perineal litholapaxry may then be performed. The membranous urethra is 
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Fia. 293. Removing crushed fragments of a vesical calculus with the evacuator. 


opened upon a staff, the lithotrite introduced into the bladder through this wound, 
and the stone crushed. The evacuator is then used through the perineal wound. 
Other enthusiasts have opened the membranous urethra and incised the prostate 
so that straight, strong crushing forceps can be introduced into the bladder this way 
and the stone crushed. 
We are strongly of the opinion that if litholapaxy is likely to prove anything but 
the simplest of procedures, a lithotomy should be performed. 


876 THE KIDNEY, URETER AND BLADDER 


Lithotomy. If for any of the reasons already described litholapaxy is considered 
unwise, the stone can be removed easily by lithotomy. Three types of lithotomy 
have been practised : 

(a) Lateral perineal lithotomy, where the stone is removed through the lateral 
portion of the perineum by incising the prostate. This operation is no longer per- 
doer except upon African natives, who will insist on going out of hospital on the 
next : 

(d) Median perineal ltthotomy. Here the bladder is opened as described on p. 887 
under perineal cystostomy, the stone is removed and the bladder drained if thought 
necessary. This operation is practically never performed nowadays. It is impossible 
except in the case of small stones, though it is occasionally advisable if a stone is 
impacted in the neck of the bladder, or intense cystitis is present. 

(c) Suprapubtc lithotomy. This is the form of operation employed in practically 
all cases. The bladder is opened above the pubes, as described on p. 886, the stone 
is felt and removed with forceps. If the urine is uninfected, the bladder may then 
be sutured with a continuous catgut stitch, and the wound closed without drainage, 
but if cystitis and infection of the urine are present, the bladder must be drained 
for from five to seven days (see p. 886). By this operation any other condition, such 
as enlarged prostate or growth of the bladder, can be dealt with at the same time. 
(For details of after-treatment, see p. 886.) 

Vesical Calculus in Females and Children. The treatment here differs 
very little from that described above. In the female small calculi $ inch in 
diameter may be withdrawn by stretching the urethra slightly, while other- 
wise litholapaxy or lithotomy may be employed. An operation has been 
described for removing a vesical calculus through the anterior vaginal wall. 
This is most undesirable, as a vesico-vaginal fistula is likely to form. 

In children lithotomy is to be preferred to litholapaxy ; the former is even 
easier than in adults, as the bladder lies high, while the latter is considerably 
more difficult. 

Recurrence of Vesical Calculi. This is occasionally seen, especially in 
elderly people. It is nearly always due to the persistence of chronic cystitis, 
possibly due to urethral obstruction, which gives rise to the formation of a 
phosphatic stone. In other cases it may be due to further stones passing down 
from the kidney or to small stones or fragments being left behind at the first 
operation. After removal of a stone, steps must be taken, therefore, by con- 
trolling the patient’s life, exercise and diet, and providing him with plenty 
of fluids to hasten the clearing up of cystitis and to render the further forma- 
tion of stones unlikely (see p. 866). 


GROWTHS OF THE BLADDER 


Growths arising in the bladder wall are common in both simple and 
malignant forms. The commonest growth of all, the papilloma, is one which 
appears to be on the border line of malignancy. 

Certain growths occurring at the apex of the bladder and just above it 
really arise in the urachus, and are described on p. 858. 

(A) Semple Growths. Myoma, Myxoma, Angioma and Fibroma are occa- 
sionally seen. They give rise to vague symptoms consisting of intermittent 
dysuria, but on passing the cystoscope they will be detected at once. The 
last appears as a round, shining, egg-like structure with big veins running 
across it. They must be removed by operation. A rare bladder tumour is 
a pedunculated rhabdomyoma. 

Papilloma of the Bladder. This is a common tumour, sometimes known as a 
villous bladder tumour; though apparently innocent, it is frequently on the 
borderline of malignancy and often after some years becomes frankly malig- 
nant. It appears as a soft pedunculated, sprouting, papilliferous white mass 
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with thread-like processes floating in the urine, and grows from the mucous 
membrane of the bladder, usually from the trigone or near one of the ureteric 
openings. It may drag upon and obstruct the ureter and so cause a hydro- 
nephrosis. Often there is one large tumour with many little ones growing 
round it, while sometimes the whole bladder is covered with small seedling 
growths. Occasionally sessile and firmer types are seen. In Germany a 
remarkable frequency of bladder papilloma has been noted among aniline 
dye workers. It is common in men between twenty-five and forty, and rare 
in women. On microscopic examination each tuft or frill appears to be a 
typical papilloma with a fine central connective tissue core containing blood 
vessels, which is covered with a thin layer of transitional epithelium corre- 
sponding to that of the bladder (Vol. I., Fig. 75). 

Clinical Features. The one characteristic symptom is painless hematuria, 





Fia. 294. Multiple villous papillomata of the bladder. 


the blood being bright red and mixed with the urine, which is often a port 
wine colour. This hemorrhage is intermittent, each attack lasting a few 
days or a few weeks and then disappearing for a short or a long period; the 
bleeding starts or stops without any obvious cause, and tends to become more 
pronounced and more continuous the longer the growth goes on, until finally 
the patient becomes profoundly anwmic. Though the blood is usually 
mixed with the urine, in some cases it appears to be more marked at the end 
of micturition, and a few bright drops may appear at the end. After some 
time irritability of the bladder will set in, which may be due to the irritation 
of a large growth, but is more commonly the result of the onset of cystitis 
with an alkaline urine. In this case, as well as containing blood, the urine 
will contain pus and mucus, while in addition occasionally small fragments 
of the growth may appear in the urine. When a pedunculated growth is 
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present near the urethral opening, a portion of it sometimes may pass into 
the urethra during micturition and block it suddenly, so that the stream stops 
with a sudden jerk and sharp pain is felt in the penis. In other instances, 
one or both of the ureteric openings may be blocked, so that a hydronephrosis 
is caused. Beyond the fact that the patient may become profoundly anwmic, 
the general health is often unaffected for years, while the growth may persist 
for a very long period without giving further trouble. The longer it lasts the 
more likely it is to become malignant. 

The diagnosis is naturally made with the cystoscope. This will demonstrate 
the condition at once, though there may be some difficulty in seeing it, owing 
either to excessive blood in the urine or the bladder being absolutely full of 
villous growth. Cystoscopy is absolutely essential in every case of symptom- 
less hematuria. 

It may not be easy from the cystoscopic appearances to settle whether any 
growth seen is simple or malignant. Simple papillomata are usually white, 
frilled, papilliferous and pedunculated, with processes and tendrils floating 
about in the urine, while malignant growths are not papilliferous (7.e., they 
are bald), and necrosis of the growth with ulceration, encrustation with phos- 
phates and cedema of the bladder wall around the tumour all suggest malig- 
nancy. In addition to this, if any induration or swelling can be felt, either 
from the abdomen, the rectum or the vagina, the growth is certainly malignant. 
Malignant growths, in particular, are liable to give rise to a most intractable 
cystitis. 

Treatment. This will depend on how large the tumour is. 

(a) If it is the size of a marble or smaller it can be destroyed completely 
by means of defulgurisation through the cystoscope. To do this, an ordinary 
catheterising cystoscope is used, and instead of a ureteric catheter a special 
electrode is passed into the bladder, the electrode being insulated the whole 
way up except at its tip. The second electrode is attached to the patient’s 
thigh with a metal plate moistened with saline, and a high frequency high 
potential current is employed, the electrode being brought into contact with 
the growth under cystoscopic observation. Various parts of the growth are 
touched by the electrode, and when the current is turned on the growth 
turns white, shrinks, and is burnt up. Two or three sittings may be required ; 
no anesthetic is necessary, provided only the tumour is touched, and the 
patient need not be confined to bed. 

(6) In larger growths or multiple ones a suprapubic cystotomy must be 
performed and the growth excised by open operation. 

The patient is placed in the Trendelenburg position, the bladder is opened, 
and a special retractor introduced which carries a small sterilised electric 
light down into the depths of the bladder. The growth is removed with a 
small area of mucous membrane around its pedicle, while if it is thought that 
the growth is malignant a portion of the whole thickness of the bladder wall 
around it is excised. Great care must be taken of the ureters and their 
mouths. The bladder wall is then repaired and all bleeding stopped by 
continuous catgut sutures. If all hemorrhage is stopped and the bladder 
appears quite dry, the suprapubic incision in the bladder may be closed 
without drainage with a continuous catgut stitch. In this case a small 
rubber catheter is tied into the urethra for about five days, and when it is 
taken out the patient must be made to pass water every two hours for some 
further days to prevent the bladder ever becoming distended. If, however, 
oozing is still occurring into the bladder or cystitis is present, a tube must be 
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introduced to drain it suprapubically or else it may become distended with 
clot. In all cases the urine should be kept acid afterwards with acid sodium 
phosphate and urotropin be administered together with plenty of fluids. 

Care must be taken during these operations not to allow small portions of 
the growth to become detached and remain in contact with other parts of the 
bladder or they may become implanted and grow there. The after-results of 
defulgurisation in suitable cases and of complete excision are most satisfactory. 
The patient should, however, be kept under observation and examined with 
the cystoscope every six months to make sure there is no recurrence. Occa- 
sionally a recurrence is seen in the scar in the abdominal wall; several cases 
have been reported recently where a papilloma has grown in the scar of 
suprapubic wound, two or three years subsequent to the original removal of 
the bladder growth ; such tumours are very vascular, often malignant, and 
must be excised, 

(c) Radium either planted around or introduced into the bladder and left 
for eight days results in most cases in complete disappearance of papillomata, 
and is to be advocated in all cases of multiple growths ; it is as yet too early 
to say whether recurrence will occur ultimately. 

(B) Malignant Growths. These are common and may be either carcinoma 
or sarcoma. 

Carcinoma of the Bladder. Primary carcinoma of the bladder is usually 
of an atypical squamous-celled type arising in the transitional epithelium of 
the bladder wall, while a glandular columnar-celled carcinoma is occasionally 
seen. In some cases the growth follows a malignant change in a papilloma, 
Secondary carcinoma of the bladder also occurs when this organ is involved 
in growths which have originated in the rectum, prostate, or other tissues. 
Carcinoma of the bladder is most usually seen at the back of the organ just 
above the trigone and near the ureteric openings. Most commonly it gives 
rise to an ulcerating, infiltrating growth which eats deeply into the bladder 
wall and becomes indurated and fixed ; the ulcerated surface is often covered 
with phosphatic deposit. Occasionally a sprouting, papilliferous form is 
seen which exhibits a certain amount of sloughing (unlike a simple papilloma), 
causes less infiltration of the bladder wall and is a more favourable type. 
An intractable, subacute cystitis is nearly always set up early, and usually the 
patient does not survive long, owing to spread of infection to the kidneys 
combined with obstruction of the ureters. Distant metastases are not, 
therefore, often seen. The growth seldom occurs under the age of 
forty-five. 

Clinical Features. This condition is much more common in men, and, as in 
simple growths, the main symptom is hematuria. This, however, tends to be 
much less profuse, but more continuous than in papillomata, and once 
hemorrhage has started it does not often cease for long, while it persists in 
spite of treatment and rest in bed. At first there is little pain or irritability, 
but very soon a moderately acute cystitis sets in, which gives rise to 
frequency, urgency and pyuria. In some cases these symptoms are the first 
noticed, and their onset in a patient of over fifty should always raise a sus- 
picion of carcinoma of the bladder. An indurated swelling due to the growth 
can be felt in the later stages either from the abdomen, the vagina, or the 
rectum, and is characteristic. . 

In the late stages intense frequency, dysuria and pain set in, agonising 
bladder spasms ocourring at frequent intervals. The urine is foul, full of pus 
and blood and fragments of growth may be present, while occasionally, when 
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the growth is near the urethral opening, sudden obstruction to micturition 
occurs. Hydronephrosis is also liable to be caused. The pain radiates from 
the bladder region down the thighs and purtoor and the patient is sleepless 
and never easy. 

Cachexia due to septic absorption aid exhaustion from sleeplessness due 
to the frequent bladder spasms and irritation soon become marked, while 
occasionally a rectovesical fistula or perforation of the bladder with 
extravasation of urine complicate the condition. In most instances the 
patient succumbs from septic pyelonephritis, combined with anemia and 
exhaustion. 

The diagnosis is settled by the cystoscope as the growth can then be seen, 
while the question of its operability will be settled by noting its size, situation 
and mobility. In early cystoscopy lies the only hope of surgical treatment 
obtaining a cure. The different cystoscopic appearances of simple and 
malignant growths are described on pp. 878, 879. 

Sarcoma of the Bladder. This is rare and usually occurs in children, where 
it may give rise to multiple, polypoid, grape-like growths. It grows rapidly, 
and gives rise to a large rounded tumour infiltrating the bladder wall and 
tissues round, spreading to the lymphatic glands, but not as a rule ulcerating 
early. The symptoms are again hematuria, followed by irritability of the 
bladder and frequency, while sudden retention may occur. The growth often 
can be felt as a fixed elastic tumour either from the abdomen or bimanually. 
It is not likely to be removable. 

Treatment. In the treatment of malignant disease of the bladder the only 
hope lies in early and extensive operation. The whole thickness of the bladder 
wall must be removed for a considerable distance round the base of the tumour, 
and if this necessitates opening the peritoneum there should be no hesitation 
whatever in doing so. If the tumour is near the trigone or ureteric mouths a 
portion of the ureter may be removed with the growth and the rest of the 
ureter must be transplanted into another opening in the bladder. At all 
costs the urethral opening with its sphincter must be preserved. After this 
excision the bladder wall is repaired by means of continuous catgut sutures. 
The bladder must be drained suprapubically for at least ten days. 

Complete cystectomy has occasionally been performed, though a growth 
which requires this might be regarded as inoperable by a wise surgeon. 
Enthusiasts have even removed the prostate and seminal vesicles with 
the bladder. If this is to be done a preliminary transplantation of the 
ureters will be necessary. They may be implanted into the rectum or colon 
or brought out in the loin ; the actual removal of the bladder is not necessarily 
a very severe procedure, but the patient’s condition after it is miserable. 

Conditions which render excision impracticable are: (1) Gross pyelo- 
nephritis, (2) secondary deposits, (3) fixity to and infiltration of the structures 
around the bladder. 

In inoperable cases the application of radium so as to produce a cross-fire 
action may be tried. This is introduced by means of a suprapubic opening, 
either into or around the growth, but we have never seen any permanent 
good come of it. 

In other advanced cases the patient’s suffering must be relieved as much as 
possible. Bladder cramps and spasms can be relieved by large doses of 
hyoscyamus or chloroform inhalation, while a permanent suprapubic drainage 
of the bladder or drainage of the kidneys into the loin may also help. Morphia 
and bladder washes also should be made use of. Occasionally transplantation 
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of the ureters into the colon to prevent any urine reaching the bladder, or 
a presacral neurectomy has been performed to relieve pain and frequency. 


DIVERTICULUM OF THE BLADDER 


This is a rare condition where an offshoot or diverticulum of the bladder is 
formed, nearly always as the result of some obstruction to micturition, such 
as an enlarged prostate orastricture. The process probably starts as a hernia- 
tion of the mucous membrane between the muscular bundles of a trabeculated 
bladder. If this is so several small pouches are likely to be formed. Techni- 
cally a pouch has a wide opening into the bladder, and a diverticulum a narrow 
‘mouth. Both conditions are very rare in women. 

In other cases, however, one very large pouch is formed, which may be as 
big as or even bigger than the main portion of the bladder itself, and very 
often no sign of urinary obstruction is then present. The probability is that 
a single diverticulum is congenital. The wall contains no muscle, so that the 
pouch cannot be emptied, while it usually projects through a narrow opening 
at the lower part of the back wall of the bladder. It tends steadily to 
increase in size. In such a pouch the urine stagnates and an encysted 
phosphatic stone is very liable to form. 

Clinical Features. These are usually vague, the most common feature 
being for the patient to discover for himself that apparently after emptying 
his bladder of clear urine a further quantity of turbid urine will be passed if 
he presses in the suprapubic region. In some instances he will feel the 
distended diverticulum moving downwards while he passes his water. In 
other instances the only symptoms are difficult micturition or frequency as a 
result of a general cystitis which has been set up, while patients find that 
micturition is assisted by pressing in the suprapubic region. In some cases 
the only features are those of a persistent and unexplained cystitis. 

Occasionally the surgeon can feel a soft fluctuating swelling which dis- 
appears on micturition at the side of the bladder on bimanual examination, 
while such diverticula occasionally project into an inguinal hernia (see p. 563). 
Stones are specially liable to form in them. 

On cystoscopy the condition is generally obvious as a round dark opening 
leading into a black cavern, while a stone may be seen therein. Distension 
of the bladder with 13 per cent. sodium iodide solution will give a clear 
shadow of the diverticulum in an X-ray film. 

Treatment. This consists in excision of the diverticulum with suture of the 
opening in the bladder. The wall of the bladder from which the diverticulum 
leads is dissected free ; the bladder is opened, but not the peritoneum, and 
the diverticulum set free down toitsneck. Care must be taken of the ureteric 
opening and the ureter itself. The diverticulum is removed and the opening 
into the bladder sutured with catgut stitches. Drainage will not be necessary 
unless oozing occurs or obstruction to micturition is present. 

It must be remembered that in many cases the urinary outflow is obstructed, 
and an essential part in the treatment consists in the relief of this. Thus, in 
many cases, prostates will have to be removed or strictures dilated, and this 
may be done before or after the diverticulum is removed. 

Intestino-Vesical Fistulse. A fistula between the bladder and part of the 
intestine, most usually either the pelvic colon or the rectum, is a not un- 
common and very distressing condition (p. 676). In some cases this condition 
is due to a malignant growth, either a primary growth of the bladder involving 
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the rectum or pelvic colon secondarily, a primary growth of the bowel involv- 
ing the bladder secondarily, or a growth of the prostate. A larger number of 
cases have occurred as the result of a diverticulitis of the pelvic colon which has 
become adherent to and opened into the bladder, while other cases have been 
due to a pelvic abscess, often from the appendix, which has opened both into 
the bowel and the bladder. Injury may be responsible in some instances, 
while the condition was a not uncommon sequel of the old-fashioned perineal 
cystostomy. 

In this condition urine will pass into the bowel and be voided with the 
feces ; @ more serious feature, however, is that gas, organisms and even 
fecal matter will pass into the bladder, setting up an intense infection which is 
likely to spread to the kidneys. The patient will notice the gas escaping with ‘ 
his urine, and will complain that he is passing a fluid like ginger-beer, while 
the urine is brown and evil-smelling. Occurring as it does often in advanced 
malignant disease, the kidney infection usually will carry the patient off. 

Treatment. This naturally will depend upon the cause, while it is all 
important, if possible, to do something in order to prevent the infection and 
fecal matter from reaching the bladder. 

In those cases which are due to an advanced malignant growth nothing can 
be done except to make a colostomy with a spur above the growth in order to 
divert the fecal current, and this is nearly always worth doing. 

In non-malignant cases it frequently may be possible to separate the 
bladder from the portion of bowel and sew up the openings in each, placing 
an omental graft between the affected viscera where possible. 

A vesico-vaginal fistula is occasionally seen, there being a small opening 
between the bladder and the top of the vagina. Occasionally this is due to a 
syphilitic or malignant ulceration, but more commonly it is the result of a 
prolonged labour and the pressure of the foetal head and forceps. 

The urine continually runs away into the vagina, and the patient is 
persistently wet and miserable. 

This condition can be cured by means of a small operation. The bladder 
and vagina are separated and the opening is sewn up. 

Suprapubic fistulee sometimes follow after operations such as prostatectomy. 
If the urethra is patent they nearly always will close spontaneously, and the 
first treatment, therefore, consists in the passage of sounds or the tying in 
of a catheter. Curetting the sinus sometimes will make it close, while if this 
fails, the tract should be dissected out and the bladder and layers of the 
abdominal wall sutured separately. 

Bilharzia. This has already been described in Ch. VI., Vol. I. The 
bladder is often severely affected, bleeding ulcers and large masses of granula- 
tion tissue being formed, while cystitis, phosphatic concretions and pyelo- 
nephritis may follow. 

Painless hematuria is the first symptom, and this disease always should be 
suspected in people who have lived in Egypt and the Hast. After a time the 
signs of cystitis or stone will set in. Cystoscopy will settle the diagnosis as 
red hyperemic patches with white spots will be seen, while the ova can be 
found in the urine. The treatment is described in Ch. VI., Vol. I. 


DISTURBANCES OF THE BLADDER FUNCTION 


The function of the bladder consists in micturition, which is a complicated 
combination of processes, the outlines of which are given on p. 808. It will 
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be remembered that urination consists of three chief processes, which are 
partly voluntary and partly reflex :— 

(a) The distension of the bladder by urine gives rise to stimuli which pass 
up into consciousness by certain sensory nerves. 

(6) A voluntary relaxation of the bladder sphincter occurs as a result of 
this. 

(c) A voluntary contraction of the bladder is initiated which is assisted by 
contraction of the abdominal muscles, that portion of the bladder muscle 
employed being sometimes known as the detrusor. 

Interference with function may occur in any of these three processes, and 
thus the states of incontinence, in which the urine passes away involun- 
tarily, or retention, in which it cannot be passed, may be due to inter- 
ference with the neuromuscular arrangements of the bladder, in addition to 
gross organic disease of the bladder and urinary passages. Control of the 
bladder is largely a matter of training: thus its function may be upset by 
diseases of the brain and spinal cord ; or, in cystitis, the desire for micturition 
may be so intense that even the trained mind cannot resist it, and the urine 
comes away. 

Incontinence of Urine. This may be of several different kinds, the term 
denoting that condition where the urine runs away involuntarily without the 
patient being able to stop it, and, in some instances, without his being aware 
of it. It may dribble away either continuously or be passed in a stream in 
definite gushes at intervals. It is of two main kinds :— 

(a) True Incontinence (Passive Incontinence). In this the sphincter of the 
neck of the bladder is relaxed or not functioning, so that urine flows out of 
the bladder as fast as it flows in and the bladder is always empty. This is 
often due to organic disease of the bladder or prostate by which the sphincter 
is mechanically prevented from acting and is seen in epispadias, ectopia 
vesice, etc. In women, it may be due to over-distension of the urethra, 
while it is not infrequently due to nervous causes. 

(b) False Incontinence (Distension with Overflow). In this case there is an 
obstruction to the outflow of urine which is nearly but not quite complete. 
The bladder, therefore, becomes distended until the pressure is sufficiently 
great to cause the sphincter to give way and the urine to trickle out past the 
partial obstruction. This it continues to do involuntarily, while the bladder 
remains full. In most cases the distended bladder can be felt in the hypo- 
gastrium. This condition is especially seen in cases of stricture and enlarged 
prostate. In many injuries and diseases of the spine and nervous system a 
similar state of affairs occurs. Here the motor paralysis of the bladder 
renders it unable to empty itself, so that it fills up until the sphincter gives 
way under the pressure when dribbling commences. In these cases, either 
the motor or sensory side of the bladder function may be involved, so that the 
patient may know that his bladder requires emptying and be unable to do it, 
or he may not be aware of the distension of the bladder or of the urine running 
away. 

In other cases, especially in injuries of the spinal cord, after some time what 
is known as an automatic bladder develops. In this case the bladder continues 
to fill up with urine until a certain degree of distension occurs, this usually 
taking two or three hours to accomplish. When the stimulus, of which the 
patient is quite unconscious, becomes sufficiently great, the bladder suddenly 
contracts and empties itself completely. In many instances the patients have 
discovered that when the time for the bladder to empty itself is drawing nigh, 
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a slight peripheral stimulus such as tickling their thigh or pinching their 
buttock will precipitate the bladder action and cause it to empty itself. In 
this way, although their bladder is totally paralysed and insensitive, they can 
pass urine more or less when they wish to. 

The treatment of an over-distended dribbling bladder is to empty it with 
the most complete aseptic precautions, either by catheterisation every five 
hours or by tying a catheter in which is connected to a suction apparatus. 
Such drugs as strychnine or ergot are valuable, while urinary antiseptics are 
essential. Unfortunately cystitis is almost certain to supervene sooner or 
later. 

Retention of Urine. In this case the patient cannot pass urine and the 
bladder becomes distended ; the retention may be acute or chronic. In most 
cases this is due to a definite mechanical obstruction in the lower urinary 
tract, such as a growth in the bladder, impacted calculus, enlarged prostate, 
carcinoma of the prostate, urethral stricture or phimosis. In some cases the 
obstruction is due to congestion and spasm, as in acute gonorrhea, while in 
women it may be due to derangements or changes in the uterus, such as a 
retroverted gravid uterus, impacted fibroids, etc. 

When the condition is due to spasm of the sphincter in whole or in part, it 
may be relieved by such anti-spasmodic drugs as doryl or esmodil. 

Another group of cases are due to disease of the nervous system, as already 
described ; thus organic disease of the brain or spinal cord or hysteria will 
cause it. A similar reflex condition is seen after operations on the lower 
abdomen, and for piles, hernia, varicocele, etc. 

Minor degrees of retention are also seen in which the bladder can be only 
incompletely emptied and “residual urine ”’ is left, while the condition must 
be distinguished carefully from suppression or anuria, in which no urine is 
secreted. 

A minor degree of this condition known as a stammering bladder is sometimes 
seen in people of a somewhat nervous type who, though they can pass their 
water perfectly well and normally on most occasions, cannot commence the 
act satisfactorily or without much difficulty and straining, in the presence of 
others, and to whom the presence of a queue standing behind them in a public 
urinal and waiting to take their place proves an absolutely fatal bar to their 
relieving themselves. 

Retention is also seen very occasionally in people who have been for some 
time in a position or place where they could not pass their water, so that the 
bladder becomes over-distended and atonic. 

If retention of this kind is unrelieved, in some cases as already described 
distension of the bladder with dribbling overflow will ensue, while in other 
instances when there is an obstruction in the urethra, the urethral wall may 
give way above the obstruction, usually in the perineum, and extravasation 
of urine-will occur. Occasionally the rupture will occur in the bladder, but 
this is rare. 

It must be remembered that in retention the full bladder can be felt as a 
rounded dull suprapubic swelling, which disappears on catheterisation or 
suprapubic puncture. The only exception to this disappearance is when the 
bladder is full of blood clot. 

Certain other functional disturbances of the bladder will be met with. 

In tabes and disseminated sclerosis disturbance of the bladder function may 
be an early or late symptom. It usually takes the form of a recurring spasm 
of the bladder which gives rise to great urgency or frequency, sometimes bad 
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enough to be called a ‘‘ bladder crisis,”’ while there may be difficulty in passing 
water, distension with overflow, or even true incontinence. In all cases of 
bladder disturbance, if no organic disease can be found in the urinary system, 
disease of the central nervous system should be the next thing to be in- 
vestigated. : 

Hysteria occasionally affects the bladder of females. In most instances 
this takes the form of retention, but the bladder over-distension does not as a 
rule give rise to dribbling, as the patient will usually pass water before this 
occurs. Another hysterical manifestation seen in either sex consists in 
frequency with no cause, the patient passing water twenty or thirty times a 
day though during the night she sleeps all right: on examination both the 
urinary and nervous systems are perfectly normal. 

Nocturnal Incontinence (Enuresis). This is a functional disturbance, 
whose origin is unknown, consisting of passage of urine at night while asleep. 
It is in no sense a dribbling incontinence, as the bladder definitely empties 
itself with a full stream. It occurs in small children, usually boys, and is 
often due to some incomplete lack of sphincteric control or to some increased 
excitement of the centres controlling micturition. 

As a child grows he gains control of his bladder, first of all during the day, 
but it is not until some time later that he can sleep all night without passing 
water. Most children, however, should by the age of two or two and a half 
become dry at night, though boys may take a little time longer to settle down 
than girls. In the case of nocturnal incontinence this habit of wetting the 
bed at night quite unconsciously persists up to the age of six, eight, fourteen 
or even later, though control is usually perfect during theday. A few children 
exhibit the same phenomenon during the day. 

In many cases a source of irritation is present ; thus an acid urine, irritation 
of the bowel from worms, abundance of crystals in the urine (usually of uric 
acid), a rectal polyp, subacute rheumatism, adenoids, spina bifida occulta or 
phimosis and a tight foreskin are often present. In other cases there is no 
such cause, and if this is so it probably means that possibly as a result of an 
inherited nervous weakness the bladder is unduly sensitive or the sphincter 
is not strong enough to resist the intravesical pressure. Some cases may be 
regarded as being of an epileptic or choreic nature, while the condition 
exhibits a distinct tendency to disappear at puberty. It is common in 
mentally deficient children. 

Some authorities distinguish five types of enuretics with their appropriate 
treatment as follows: (1) Those children in whom some palpable physical 
irritating stimuli exist, such as worms, overdistension of bladder, or cystitis ; 
in these cases the treatment is obvious. (2) The hypersensitive or neuropathic 
type which responds to dietetic and medicinal measures, combined with 
readjustment of the environment and gentle re-education. (3) The so-called 
psychopathic child, in whom the enuresis is more a behaviour complex, and 
the treatment required is for the most part psychological. (4) Endocrine 
dysharmony, particularly hypothyroidism, leading to a loss of inhibition ; in 
such cases small doses of thyroid with pituitrin as an adjuvant are indicated. 
(5) The debilitated child, often convalescent from some illness, for whom 
general tonic treatment is indicated. In all types atropin or belladonna is 
the specific drug of choice. 

Treatment. If any organic cause such as phimoais, spina bifida, adenoids, 
highly-acid or crystal-containing urine, etc., is present, it must be removed, 
while the child should be waked from sleep at regular intervals to pass his 
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water. He should have a hard bed, lie on his side, with a small evening meal 
and little to drink before going to bed, while it is sometimes advantageous to 
raise the foot of the bed. The general health should be improved in every 
possible way by tonics, cold baths, etc. 

Many cases where no organic cause is detectable will be greatly improved 
by large doses of tincture of belladonna, and by increasing the dose gradually 
very large amounts will be tolerated. In other instances the administration 
of thyroid extract in small doses will produce a most remarkable improvement. 
In some cases improvement has been brought about by faradic electrical 
treatment applied to the bladder and pubes, by stretching the urethra by 
bougies or by suggestion. Above all, punishment should be avoided, as it is 
not the child’s fault, and this tends to make the condition worse. The outlook 
is very poor in the cases where the mental condition is not very good ; boys 
are not only more liable to the condition, but react better to treatment. 


OPERATIONS UPON THE BLADDER 


In nearly every operative procedure upon the bladder the first stage consists in 
opening the viscus ; this may be done in two main ways. 

(A) Suprapubic Cystotomy. This is by far the commonest and most satis- 
factory. A vertical incision is made in the midline passing through the linea alba 
immediately above the pubes. Variations of this, which are just as satisfactory, are 
& paramedian incision to one or other side or a transverse incision immediately above 
the pubes. The recti are separated or pulled aside and the extraperitoneal fat 
sought for. The bladder should have been distended previously with about 12 or 
15 ounces of fluid, and on dragging the extraperitoneal fat upwards with the finger 
towards the umbilicus the reflection of the peritoneum where it passes from the 
anterior surface of the bladder to the anterior abdominal wall can be seen about 
2 inches above the pubes. This is drawn up out of the way and the bladder wall will 
be exposed for an inch or two without any peritoneum in front of it. It can be 
recognised by its reddish-brown colour and the large veins on its surface. Two catgut 
stitches are then introduced into the bladder about an inch apart; it is held up by 
these and opened with a knife, the finger is introduced and the bladder explored. 

Any operative procedure that is then required may be undertaken, t.e., the removal 
of a stone, removal of the prostate, partial cystectomy, total cystectomy, etc. At 
the end of the operation the question will arise as to whether the bladder should be 
drained or not. If no cystitis is present and all bleeding into the bladder has been 
stopped there is no need to drain it. It is sewn up with one or more continuous 
catgut stitches and the abdominal wall is closed. A rubber catheter is tied in for four 
or five days, and when this is withdrawn the patient must be made to pass his water 
every two hours for some days more. He should be given large quantities of fluid 
and large doses of urotropin and acid sodium phosphate, to ensure that the urine 
is acid, so that phosphates do not become deposited on the catheter. 

On the other hand, if cystitis is present, or there is likely to be bleeding or oozing 
into the bladder, drainage will be necessary. Merely for cystitis a small tube will 
suffice, a rubber tube of the type of Guyon’s self-retaining tube being useful, but if 
bleeding is likely to occur a very large tube should be put in in order that blood clot 
may get up it and thus prevent the bladder becoming distended with clot. The 
wound in the bladder is sewn firmly round this tube and the rest of the abdominal 
wall closed. When the bladder is being drained, if a short tube is in, a Hamilton 
Irving’s apparatus should be worn, as this will keep the patient and the bed dry, 
while if there is a long tube in the bladder this may be led over the edge of the bed to 
a suction apparatus, or it may pass under the surface of the water in a pail on the floor 
by the bedside. This will produce a syphon action and keep the bladder empty. 
The tube will be removed in four or five days, after which the Hamilton Irving’s 
apparatus must be applied. In about ten days or so the patient gradually com- 
mences to pass his water by the urethra again, and after that the suprapubic wound 
will heal up rapidly. 
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In suturing any part of the bladuer wall, catgut and not silk must be used, or 
stones will form on the unabsorbable material. 

(B) Perineal Cystotomy. This operation used to be performed far more fre- 
quently than at present. It had the distinction of being the method by which 
Hippocrates cut people for the stone, but it is practically never used now. 

The patient is placed in the lithotomy position and a grooved staff is passed into 
the bladder. 

A little fluid is left in the bladder, an incision 1} inches long is made in the mid- 
line of the perineum, stretching back to within 1 inch of the anus. The wound is 
deepened and the knife cuts down upon the staff, its blade incising the membranous 
urethra and entering the groove. The knife then passes backwards and upwards 
along the groove, incises the prostate and enters the bladder. The finger is then 
inserted and the bladderexplored. The staff is withdrawn and a rubber tube inserted 
into the bladder through the perineal wound to provide drainage. 

This operation is not easy and certain dangers are present. Thus hemorrhage 
from the deeper arteries may be profuse; this may occur also from the prostatic 
plexus. The rectum may be injured if the knife leaves the groove or passes too far 
backwards. This usually comes as an unpleasant surprise one or two days later, 
when feces come out of the wound, and it may result in a rectovesical fistula. Pelvic 
cellulitis is sometimes set up, and this may be accompanied by urinary extravasation. 
It will be seen, therefore, that the operation has grave disadvantages compared with 
a suprapubic cystostomy, the only virtue being that possibly drainage is better. 

Cock’s puncture and suprapubic puncture of the bladder. See p. 908. 

Cystectomy. See p. 880. 

Lithotrity. See p. 874. 


CHAPTER XXl 


INJURIES AND DISEASES OF THE MALE URETHRA 
AND GENITALIA 


TE male genitalia may be defined as those organs concerned in reproduction, and 
consist of the penis and prostate, with the contained urethra, the testes and their 
abt 8, the tunica vaginalis and the scrotum, and the epididymis, vas and seminal 
vesicles. 

Anatomy. The urethra in the male is some 6 to 10 inches in length, and com- 
mencing at the internal urinary meatus at the base of the bladder, passes through 
the prostate, and thence traverses the triangular ligament lying in the perineum, 
where it becomes incorporated in the corpus spongiosum ; in this body it traverses 
the ventral portion of the penis, to emerge at the distal end of this organ at the 
external urinary meatus. 

That part of the urethra lying in the corpus spongiosum is known as the anterior 
urethra, and is palpable throughout its course, though the posterior perineal] portion 
lying in the erectile tissue of the bulb deep to the bulbocavernosus muscle is not 
easily palpable unless dilated by a sound. The anterior urethra terminates at the 
triangular ligament, where it narrows sharply, and is guarded, on the deep aspect of 
this tough fibrous septum through which the canal passes, by the compressor 
urethre muscle, the reflex contraction of which shuts off the anterior from the 
posterior urethra, and constitutes a very definite barrier to the spread of infection 
backwards to the prostate. It is reflex spasm of the compressor urethre that may 
hold up a rubber catheter during instrumentation. 

The posterior urethra, which is anatomically continuous with the anterior, consists 
in front of the short narrow “‘ membranous urethra ’’ which lies in the opening through 
the triangular ligament and compressor urethre, and this, the junction of the anterior 
and posterior urethre, being the narrowest part of the canal, is the place where 
the effects of fibrous contracture following ulceration are first noticed, and is thus 
the commonest site of “ Stricture of the urethra.’ The urethra then bends 
upwards and enters the prostate, which it traverses to the floor of the bladder, its 
internal meatus being guarded by the internal sphincter muscle which normally 
lies above the capsule of that gland. This part of the posterior urethra is very 
wide and will accommodate easily the index finger introduced from the bladder ; 
it becomes elongated and distorted in enlargement of the prostate (p. 919). 
The prostaise urethra is crescentic in outline, having a ridge running vertically 
down its posterior wall (the Verumontanum or Crista Galli), on the summit of 
which opens the tube-like sinus pocularis leading to the rudimentary uterus mas- 
culinus (developmentally the fused lower ends of the Mullerian ducts, which represent 
the vagina and uterus in the female). On either side of the Crista Galli is a sulcus 
into which open the ducts of the prostate and the common ejaculatory ducts from 
the testes and vesiculz seminales. Irritation of the sensitive mucosa produces a 
strong and persistent desire to micturate. 

Throughout the length of the urethra, especially in the dorsal surface of the penile 
portion, numerous minute tubular glands (Littré’s follicles) open into the canal, and 
their mouths can be readily seen on urethroscopy. 

The urethroscope is a tubular instrument, fitted with an obturator for introduc- 
tion, which thereafter is withdrawn to allow the insertion of a small electric light. 
To this a bellows can be fitted to dilate the urethra as required, and through such an 
instrument the anterior and, leas easily, the posterior urethra can be inspected readily 
and treatment carried out as required. 

Sounds or Bougies are made of gum elastic, or more often metal, and are solid 
rods used for “sounding ”’ the urethra to ascertain its patency or the presence of 
foreign bodies or obstruction in the canal iteelf or in the bladder (q.v., p. 873). Such 
instruments are usually curved at the tip, but may be straight, and as they must 
be passed entirely by touch, require skill and gentleness in their manipulation in 
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order to prevent damage to the mucous membrane, or their passing through the 
urethral wall into surrounding tissues (false passage). Of the curved sounds those 
most used are (a2) Clutton’s, which are graduated in millimetres, showing the 
circumference at the tip and shoulder ($§), and (6) Lister’s, which have an acorn 
tip. In passing such an instrument it is well to commence with one of moderate 
size (Clutton +4), so as to avoid the risk of the point catching in Littré's follicles in 
its passage ; the point of the sound must be kept in the midline against the dorsal 
aspect of the urethra, and manipulated through the triangular ligament and under 
the pubic arch by depressing the handle, after which the instrument can be felt to 
glide into the bladder, when it can be rotated freely. 

Catheters may be of rubber, gum-elastic, or metal, and are hollow tubes designed 
to pass through the urethra to withdraw urine from the bladder. 

The penis consists of a fleshy organ 4 to 10 inches long, which is composed of three 
masses of vascular erectile tissue and ensheathed in a loose covering of skin, the 
redundant anterior portion of which is reflected bdckwards over the glans penis 
behind the corona, to which it is attached. This redundant skin (prepuce or foreskin) 
varies much in length in different individuals, and is normally mobile over the 
glans (except on the ventral aspect, where it is attached by the frenum), from which 
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it can be retracted ; if very redundant and not easily retracted, phvmosis is said to 
be present. 

The erectile tissue is arranged in two corpora cavernosa, which arise from the 
subpubic ramus on either side and pass forward, lying side by side, on the dorsal 
aspect of the penis. On the ventral aspect, and ensheathing the urethra, is the more 
vascular corpus spongiosum, the distal end of which is expanded and curved back- 
wards to cover the ends of the corpora cavernosa and constitutes the sensitive glans 

enis 
. The blood and nerve supply of the penis, urethra, and prostate is very free, and 
derived from the internal pubic vessels and nerves, with which are associated many 
sympathetic fibres from the pelvic plexus via the nervi erigentes. 

The lymphatics of the penis and anterior urethra drain into the inner transverse 
group of the inguinal nodes, while those of the posterior urethra and prostate pass 
up to the iliac and aortic nodes within the abdomen. The scrotal lymphatics drain 
to the inguinal nodes, while those from the testes and epididymis pass up to the 
aortic nodes. 

The prostate is a gland shaped like an inverted chestnut and much the same size, 
which is applied to the base of the bladder around the prostatic urethra, into which 
its numerous ducts open. The gland consists of two lobes, which are situated mainly 
laterally and posteriorly to the urethra and united across its anterior aspect largely 
by fibrous tissue; hence any neoplasm in the gland will develop posterolaterally 
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to the canal, the posterior wall of which becomes elongated, as the neoplasm follows 
the line of least resistance and enlarges up into the bladder. 

For this reason the prostatic urethra appears elongated and bent on itself at a 
right angle, thus constituting a mechanical obstruction to forcible attempts at 
micturition. 

The lobes are traversed on either side, from behind, forwards and inwards, by the 
common ejaculatory ducts, which out off a wedge-shaped mass from each lobe which, 
if enlarged, constitutes the so-called ‘“‘ middle lobe’ of the prostate. This area is 
the favourite site for the development of adenomata. The whole gland is surrounded 
by a dense fibrous capsule, derived from the pelvic cellular tissue, in which lies a 
large plexus of thin-walled veins (prostatic plexus) into which drain the dorsal vein 
and erectile tissue of the penis. 

Examination of the prostate can be performed easily by digital palpation through 
the rectum, when in the adult male the gland is felt as a smooth rounded mass, 
with a small median longitudinal sulcus, and bounded laterally by two deep sulci. 
The whole is even and elastic to the touch, and the rectal mucosa moves freely over 
it, a most important point to ascertain, as fixity indicates malignant disease or 
inflammation of the organ. Before puberty no prostate exists which is palpable, 
and thereafter it gradually increases in size till about fifty, after which the organ 
may enlarge rapidly or retrogress and become small, hard and fibrotic. 

The testes, two in number, lie side by side in the scrotum; each testicle 
consists of an ovoid, pinkish, glandular mass enclosed in a firm fibrous capsule, 
the tunica albuginea. The glandular tissue consists of two elements: (a) that 
producing the external secretion, spermatozoa and semen, which consists of 
masses of closely-packed convoluted tubules (seminiferous tubules), which fuse 
together as they converge to the rete testis on the centre of the posterolateral 
surface ; and (b) a series of small islets of solid cellular tissue, which are concerned 
with the internal secretion of the testes. 

Around the postero-external aspect of the testes runs the rounded epididymis, 
which expands above into the globus major and below into the globus minor, 
both of which are closely apposed to the tunica albuginea testis. Between the 
extremities the epididymis is only attached posteriorly where the seminiferous 
tubules leave and blood vessels and nerves enter the testis (rete testis), antero- 
external to which lies the pitlike digital fossa between the testis and epididymis. 

At the rete testis the seminiferous tubules, some five or six in number, pass into 
the epididymis and, fusing to form two or three larger tubes, they pass upwards 
around the globus major, and so down the body of the epididymis to the globus 
minor, from the posterior aspect of which emerges the vas deferens, into which the 
ducts pass. 

The vas is a thick-walled white tube, easily palpable through the skin, which at 
first passes up the posterior aspect of the testis outside the reflection of the tunica 
vaginalis, lying posterior to, but in close association with, the other structures of the 
spermatic cord. 

Together with the pampiniform plexus, spermatic artery, deferential artery, and 
genital branch of the genitocrural nerve, encased in cellular tissue and the loops of 
the cremaster muscle, which structures form the spermatic cord, the vas traverses 
the scrotum and the inguinal canal to the internal abdominal ring. Here the vas 
leaves the other structures, which pass upwards behind the peritoneum and, accom- 
panied only by the deferential artery, dips down into the pelvis, where it crosses 
the ureter, lying between this and the peritoneum, to pass between the base of the 
bladder and the rectum. At this point the vas lies internal to the flattened and 
convoluted vesicula seminalis, with which it communicates, and which acts as a 
reservoir for the semen ; thence it becomes the common ejaculatory duct and pene- 
trates the posterosuperior aspect of the prostate, which it traverses, to open into 
the prostatic urethra in the sulcus beside the verumontanum. 

The tunica vaginalis is a serous sac, originally derived from the peritoneum. 
This is, reflected around the front and lateral aspects of each testis and epididymis 
which, except at the posterior aspect, where the vas and vessels enter and leave 
the gland, lie in a serous sac lubricated by the secretion of its endothelium. The 
visceral layer of the tunica is tightly attached to the tunica albuginea and epididymis, 
while the parietal layer lies against the scrotal cellular tissue. The potential space 
between these layers may become distended with exudate under certain conditions, 
when a hydrocele of the tunica vaginalis resulta. 
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The spermatic cord, so named from its feel when palpated through the 
scrotum or by passing a finger into the inguinal canal, consists of the various struc- 
tures enumerated, loosely held together by fascial sheaths derived from the cellular 
tissue of the abdominal muscles (internal spermatic, cremasteric, and external 
spermatic fascise) and the loops of the cremaster muscle, derived from the lower 
edge of the internal oblique muscle, which serve to retract the testicle, and can in a 
child hoist it into the inguinal canal. 

The main bulk of the cord is made up of the pampiniform plexus of veins, which 
drain up to the spermatic veins and are arranged in a larger anterior mass and a 
smaller posterior group around the vas. The right spermatio vein drains into the 
me vena cava, and the left into the left renal vein, which it enters at right 
angles. 

A varicose condition of the pampiniform plexus constitutes a varicocele. 

The vesiculw seminales consist of two elongated and flattened masses of con- 
voluted tubes situated on either side of the posterior surface of the bladder, and in 
close apposition to both this viscus and the rectum. They converge below and each 
opens into the corresponding vas deferens, which lies to the inner side, this union 
resulting in the formation of the common ejaculatory duct on each side. The 
vesicule can be palpated easily on digital examination of the rectum, diverging 
upwards and outwards from the midline, above the upper margin of the prostate. 
Their contents can be expelled easily by pressure directed from the sides to the 
centre of the anterior rectal wall. 

Development and Descent of the Testes. An elémentary knowledge of the 
descent of the testes serves to explain the presence of the tunica vaginalis, the sacs 
of inguinal hernis (Chapter XIV., p. 581), and encysted hydrocele of the cord, 
besides accounting for malposition and imperfect descent of the testis, and the 
presence of teratomata and hypernephromata in that organ and along the course of 
the spermatic vessels. 

The testis on each side is developed in the retroperitoneal tissue of the lumbar 
region from a ridge of mesoblastic tissue (genttal ridge) which develops to the inner 
side of the Wolffian body and projects forward into the cwlomic cavity, the peritoneal 
lining of which invests the anterior lateral aspects of the ridge. From this covering 
columns of cells grow into the mesoderm, and later form the seminiferous tubules 
which acquire a secondary connection with the Wolffian duct, running along the 
dorsal aspect of the ridge, from which the vas deferens is developed. 

From the lower end of each genital ridge a strong band of fibromuscular tissue 
(the gubernaculum testis) passes down to be attached to the region of the sacroiliac 
joint; then it passes to the internal and external abdominal rings, and thence 
normally to the bottom of the scrotum. This structure pulls the testis down into 
the scrotum, but should the lower end fail to develop, the descent may be arrested 
anywhere along its course (undescended testis) ; or should abnormal lower attach- 
ments occur, as into the crural canal, perineum, or abdominal wall, a misplaced or 
ectopic testis will result. 

Moreover, as already discussed in Chapter XIV., in connection with inguinal 
hernia, the peritoneum where it is attached to the genital ridge gets pulled down 
in a tube-like process behind the general peritoneal cavity ; this process is at first 
patent (processus vaginalis), but normally becomes obliterated above, and persists 
around the testes as the tunica vaginalis. Should it remain patent throughout or 
above the tunica vaginalis, a hernial sac will result ; while if it is shut off both above 
the tunica and from the peritoneal cavity, it will persist along the middle part of the 
cord, when it may distend to form a hydrocele of the cord. 
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Congenital Abnormalities. The urethra rarely may be entirely absent, but 
is more often occluded by a septum which may be situated behind the navicular 
fossa or in the perineum (congenital stricture). The condition is usually 
associated with a patent urachus, through which the urine escapes at the 
umbilicus (Chapter XIII., p. 528), or there is a communication between the 
bladder and rectum. Should neither of these exist, then the child if born 
alive dies in a few days, unless the septum is divided and the urethra kept 
patent by the passage of sounds. 
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In such cases the bladder is much hypertrophied and can be felt distended 
above the pubes, while the ureters are much dilated and communicate with 
bilateral hydronephroses (Chapter XX., p. 823). 

Very occasionally a bifid urethra is present ; the second canal, usually opening 
along the ventral surface of the penis, can be dissected out easily, and its 
communication with the main urethra crushed and ligatured. 

Hypospadias is a condition in which the floor of the urethra is more or less 
deficient, due to failure of the internal genital folds to fuse, with the result 
that the external meatus opens somewhere on the ventral aspect of the 
urethra or in the perineum. The condition is always associated with the 
presence of a ventrally incomplete and rudimentary prepuce, which forms a 
“hood ” over the glans penis; in the more severe forms of hypospadias the 
penis is often rudimentary and deformed, while the testes are often un- 
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descended and the scrotum ill-developed, so that the genitalia, and indeed 
the general appearance of the patient, approach the female in type. 

Three types of the condition are recognised clinically :— 

(1) Glandular hypospadias is the mildest type and is surprisingly frequent, if 
careful examinations are made, though, owing to the slight disability and 
the presence of a dimple in the normal position of the external meatus, the 
condition is often unrecognised. In this variety the urethral opening, which 
is often small, is situated in the place where the frenum should be. 

The condition is of no importance, but may cause difficulty to a surgeon if 
he attempts instrumentation, either from attempted passage down the blind 
dimple in the normal meatal] situation, or from the narrowness of the urethral 
orifice. 

No treatment is advisable in this variety of hypospadias. 

(2) Penile hypospadias, in which the urethral orifice is situated somewhere 
along the ventral aspect of the penis in front of the scrotum. If near the 
glans, there is often a groove leading across the ventral aspect of this structure 
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‘from the normal meatal site to the urethral opening. The orifice is usually 
minute, so that the urethra may distend behind it during micturition, during 
which the stream often sprays back and soils the clothing. This is further 
aggravated by the ventral incurvation of the smallish penis, a deformity due 
to the presence of fibrous bands in the front end of the corpus spongiosum ; 
these often so seriously interfere with erection that coitus is not possible and 
insemination impracticable. 

As these patients are often otherwise normally developed, operative pro- 
cedures are justifiable to attempt correction of the deformity ; these should 
be carried out before puberty, but are by no means always successful. 

When a fibrous cord is present beyond the meatus it must be divided 
transversely, and the wound having been sewn up longitudinally, the penis 





Fig. 298. Complete hypospadias. Note Fia. 299. The same case as Fig. 298 at the 
the rudimentary genitalia resembling the age of 18 years. 
female in appearance. 


is splinted by strapping it to the abdominal wall. Later, 1.¢., in about a 
month or six weeks, attempts may be made to elongate the urethra either by 
plastic flaps from the penile skin, or tube grafts from the abdomen or the 
redundant hooded prepuce, which can be passed down through a cannula 
inserted through the glans penis. 

It is advisable to divert the urine by performing a suprapubic cystostomy, 
which is kept patent till healing of the penis has occurred. Great patience 
and often several operations are necessary to secure a good result, and the 
percentage of failures is large, even when the operations are undertaken by 
an experienced surgeon, union being very difficult to obtain between the ends 
of the graft and the urethra. 

(3) Perineal or scrotal hypospadias is practically always associated with 
undescended testes and a rudimentary incurved penis, so that the genitalia 
closely approximate the female in appearance, and such children are often 
regarded and even reared as girls. 
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This mistake can be avoided by a careful inspection, as, of course, no vagina « 
is present, unless, as is rarely the case, true hermaphroditism has occurred. 
The condition calls for no surgical interference. 

Epispadias may be defined as the reverse of hypospadias, the urethra opening 
on the dorsal aspect of the penis (p.860, Fig. 289). Some authorities regard it as 
due to deficiency of the dorsal wall of the urethra, and others as being a condi- 
tion of hypospadias, in which the whole penis is so twisted that the corpus 
spongiosum has come to lie on its dorsal aspect. Whichever is correct, the 
whole penis is always very rudimentary and much deformed and the testes 
generally undescended, while ectopia vesice (Chapter XX., p. 859) and absence 
of the pubic symphysis are always associated with complete epispadias. 

Partial epispadias is uncommon, the urethra usually opening on the dorsum 
of the penis just beneath the symphysis pubis, but very rarely a penile or 
glandular epispadias is seen. This may occur with or without separation of 
the pubes. There is control of the passage of urine, and plastic operations 
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may be undertaken to close in the canal, the flaps usually being turned over 
from the side of the penis. In the more common case, where the epispadias 
is complete, there is total lack of urinary control and the condition is prac- 
tically an ectopia vesice. The best treatment is then a transplantation of 
the ureters (see p. 860). 

Injuries of the Urethra. The urethra may be subject to trauma from 
wounds, crushing accidents, usually associated with fracture of the pelvis 
in the region of the pubes, or self-mutilation and the introduction of foreign 
bodies. 

(1) Wounds of the urethra may result from stabs or gunshot injuries, when 
the injury is often of a “raking” type, and there is usually considerable 
damage and disruption of the penis and scrotum, often with destruction of the 
testes. The wounded urethra, in so far as possible, should be sutured around 
a catheter passed into the bladder, and this must be left in situ until the wound 
has granulated. 

(2) Rupture of the urethra is the term applied to tearing or crushing of the 
canal which results from violence applied to the perineum, as from a kick 
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between the legs or falling astride a fence or bar, or from laceration complicat- 
ing fracture of the os pubis of the pelvis, which may result from crushes, and 
is frequent in hunting accidente. The urethra may be severed partially or 
completely, and in the former case it is usually the dorsal wall that remains 
intact. The rupture occurs in the perineal portion of the canal, usually at 
the junction of the membranous and penile portions, 7.e., where the urethral 
walls are attached to the rigid triangular ligament. The condition is almost 
confined to males. 

Clinically there is always bruising, marked swelling and tenderness in the 
perineum, and if the pelvis be fractured the legs will be held motionless, 
everted and somewhat abducted and flexed, while other signs of fracture 
will be present (Vol. I., Ch. XVII.). Generally some drops of blood escape 
or can be expressed from the external meatus, and the hemorrhage may be 
bright red and brisk if much laceration has occurred. There may be a strong 
desire to micturate, but should this be present with the above signs, every 
effort should be made to persuade the patient to hold his water, otherwise 
“ extravasation of urine ”’ will result (Chapter X XI., p. 896). 

Should the patient attempt to micturate, a poor stream may be passed, 
but the perineal swelling will be seen to increase in size, and a dull aching will 
be complained of due to pressure in that situation. Sometimes the pressure 
of the extravasated blood is so great that the urethra is obliterated, and the 
patient cannot pass water; this is much more likely to occur where the 
urethra is ‘‘ contused,’”’ as here there is no passage for escape of the extra- 
vasated blood. A rough distinction between rupture and bruising of the 
urethra may be made by the fact that in the former condition there is profuse 
external bleeding, and a catheter usually cannot be passed, whereas in the 
latter there is little or no external hemorrhage and a catheter usually can 
be passed. 

Both rupture and contusion of the urethra are often accompanied by great 
shock, even when no bone is fractured, and this sign occurring with perineal 
injuries always should lead the surgeon to suspect urethral injury, and the 
case to be investigated carefully from this point of view. As the injury is 
distal to the sphincter, no extravasation of urine will occur unless the patient 
passes water, and should extravasation be present when the patient has not 
tried to urinate, then either the whole urethra has been torn from the bladder, 
an accident by no means rare after perineal injuries, or there is a wound of the 
extraperitoneal portion of the bladder (see p. 861). Both these conditions 
usually occur as complications of a pelvic fracture. 

Treatment. Jf damage to the urethra is present or suspected, an attempt 
should be made to pass a suitably-sized rubber catheter (about Nos. 9-11 are the 
general sizes suitable for an adult), and if this succeeds, the urine will flow out 
and the catheter should be left in situ. Ifthe catheter cannot be passed, as is 
likely in all cases where actual rupture has occurred, an anesthetic must be 
given, and, the patient having been placed in the lithotomy position, the 
urethra is cut down on through the median perineal raphé and exposed. 
Under the anesthetic it may be possible to pass a soft or silver catheter, 
and if this can be done it should be left in while the incision is made, as its 
presence greatly facilitates the exposure of the damaged urethra. The 
divided ends of this are identified and sutured around the catheter, when if 
this is of silver it should be withdrawn and a soft rubber one substituted. 

Only catgut must be used for suturing. All blood clot is then removed, 
bleeding points ligatured and the wound loosely closed with salmon-gut 
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stitches passing deeply through the tissues. Many surgeons are of the opinion 
that a procedure of this kind should always be accompanied by a suprapubic 
drainage of the bladder. 

The catheter, if possible, should be left in for a week or ten days, but 
seldom can be tolerated in children or young adults for more than half this 
time. After its withdrawal it is again passed daily, while at the end of 
three weeks a less frequent instrumentation is necessary for some months to 
prevent formation of a “ traumatic stricture ” (p. 903). 

When a catheter cannot be passed into the bladder it should be introduced 
down to the laceration during the operation, when the dorsal urethral wall 
may be seen to be intact, and serve as a guide to the posterior end of the torn 
urethra. 

In late cases, where extensive extravasation has occurred, it may be 
impossible to identify the urethra, and then the wound will be left open and 
the urethra subsequently sought for and united, if possible, as soon as the 
extravasation has subsided. 

Often, especially in these cases, “retrograde catheterisation ” from the 
bladder, through a suprapubic cystostomy wound, may be of great assistance 
in identifying the posterior end of the torn urethra. 

Many ingenious devices have been practised for dealing with ruptured 
urethra. For instance, a metal sound with a cupped end may be passed down 
the urethra from a suprapubic wound and another sound with a round tip 
is passed up the urethra. The two are made to meet and fitted together (with- 
out any perineal incision) and the two sounds are then withdrawn as one 
instrument, pulling a catheter after them. 

Rupture of the Bulbo-Cavernosus Muscle occasionally results from trauma 
in the male perineum and may follow imperfect union of the fibres after a 
ruptured urethra. The patient complains of urine dribbling at the end of 
micturition, and examination digitally of the perineum reveals a gap in the 
muscle. 

Treatment consists in instructing the patient gently to squeeze the perineum 
to expel the last drops of urine. Cicatrisation occurs in about two months 
and control is re-established ; no operative interference is indicated in these 
cases. 

Extravasation of Urine may result from rupture of the neck or extra- 
peritoneal portion of the bladder, from rupture of the urethra, or follow 
the passage of sounds for the treatment of fibrous stricture. The urine 
escapes between the triangular ligament and Colles’ fascia, the attachment 
of which prevents the fluid passing back to the ischio-rectal fosse, and 
directs it forwards along the perineum to the scrotal and penile cellular tissues 
and thence to the abdominal wall, deep to Scarpa’s fascia. The attachments 
of the latter to the fascia lata just below the inguinal ligaments stop the 
urine passing down into the thighs. 

Clinically there is pain in the perineum following a history of trauma 
or instrumentation. There may be urethral hemorrhage, and some urine 
may be voided, but the stream is poor. First the perineum and then the 
scrotum and penile coverings become swollen and boggy, while later this con- 
dition spreads up on to the abdominal wall. In neglected cases sloughing of 
the distended skin may occur with escape of uriniferous fluid. The patient 
is ill, the temperature high, and the tongue furred. 

Treatment consists in prompt incisions through the fascia of Colles and 
Scarpa to allow escape of urine. Later a catheter should be passed, if possible 
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and left in situ, or an operation must be undertaken to suture the torn 
structures. Baths should be given daily, and the wounds dressed with 
cyanide gauze between whiles. Urinary antiseptics, as advocated on p. 868, 
must be administered freely. 

(3) Foreign bodies are not infrequently introduced into the urethra by the 
sexually minded and the insane, while occasionally the end of a catheter may 
break off and be left in the canal. Slate pencils, pipe-stems, pins, clinical ther- 
mometers and sticks of cordite from rifle cartridges have all been found in this 
situation. Such bodies usually can be palpated in situ, or their position 
located by the passage of a sound, while a history is usually forthcoming. 
There is, moreover, a partial or complete blockage of the urinary stream, 
while if the body has been present any time a mucopurulent urethritis may be 
present, which must not be mistaken for gonorrhea. If left in situ these will 
produce ulceration, with periurethral abscess; this often bursts and 
discharges and gives rise to a urinary fistula, which usually evacuates the 
foreign body. 

Urethroscopy and X-ray films are helpful in diagnosis in some cases. 

Treatment. Prompt removal is indicated, and to achieve this safely 
urethroscopy is necessary, the foreign body being seen, grasped with forceps 
and withdrawn through, or together with the urethroscope. Should thisinstru- 
ment be unavailable, however, removal may be gently attempted with forceps 
if the body is near the meatus, or attempts may be made to express rounded 
objects such as beads or peas. 

No prolonged efforts, and certainly no violence, should be used, as great 
damage to the urethra may occur, with subsequent formation of a stricture. 
It is better to anwsthetise the patient and cut down through the corpus 
spongiosum, opening the urethra longitudinally over the foreign body, which 
is grasped and withdrawn ; the urethra is sutured with catgut, hemostasis 
secured, and the skin sewn up. 

Regular instrumentation should be carried out to prevent stricture 
formation. 

In the case of a pin, often withdrawal may be carried out by pushing the 
point through the urethra and skin, pulling it out to the head, and reversing 
this so that it points to the meatus; the whole pin is then pushed back and 
the head guided to the meatus, when it can be withdrawn. 

Urethral Calculus. A renal, vesical or prostatic calculus may be passed 
through the urethra without the patient’s knowledge, until it tinkles into or 
is noticed in the urinal, or its passage may cause a certain amount of pain and 
strangury. Occasionally, usually in children, such a stone may become 
impacted in the urethra. 

Impaction may occur (1) at the junction of the prostatic and mem- 
branous urethra, when the stone is fairly large, and, as it here lies in the 

‘sphincter, dribbling incontinence often results. If it has passed below the 
sphincter, however, retention due to obstruction and spasm will occur. In 
south-east Europe, Egypt and India, where vesical calculus is common, it 
is not infrequent to meet with large stones occupying most or all of the 
bladder, and with a projection passing down into the prostatic, membranous, 
and even penile urethra, when it is palpable through the perineum. 

(2) In the penile urethra, when the stone is not infrequently held up in the 
fossa navicularis, and can be seen at the external meatus. If impacted 
further back it can be palpated, seen through the urethroscope, and detected 
by X-ray films. In this situation there may be retention in children, and 
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pain on micturition in adults, while if the stone has been present for some time 
purulent urethritis is common, 

In both varieties there is usually a history of recent renal colic, and hema- 
turia may be present. 

Treatment. Stones in the prostatic urethra should be treated as vesical 
calculi, and removed by suprapubic cystotomy or lithotrity. 

Stones in the penile urethra of an adult often will be passed naturally if an 
injection of atropine sulphate gr. +4, and morphia gr. 4 be given, and the 
patient sat in a hot bath to allay pain and spasm. If these means fail, and 
always in children, removal must be carried out; this is best done under general 
anesthesia, though a local anesthetic may suffice in adults. 

Attempts at removal by forceps are seldom successful, as the stone slips 
away and tends to fragment, and the best instrument is a blunt Volkman’s 
scoop which can be introduced alongside the stone and hook it forwards. 

If the stone is at the meatus this can be carried out easily and the stone be 
removed, as it can also from deeper in the urethra if a urethroscope is avail- 
able. In stones which are not visible it is better to cut down and remove 
them than to carry out blind attempts at instrumental removal. 
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Infections of the urethra are commonly due to bacteria introduced through 
the meatus, usually from impure sexual connection, but occasionally by the 
passage of an unclean instrument, or the introduction of a foreign body. We 
can recollect one case of severe B. coli urethritis in a medical student who, 
having taken his rectal temperature, introduced the thermometer, without 
any cleansing, into his urethra, in order to observe if any difference of tem- 
perature existed in that canal. 

(a) Simple or mucoid urethritis is an extremely rare condition, apart from a 
chronic gonorrheeal infection, but it may be met with occasionally as a result 
of instrumentation, oxaluria or the presence of a foreign body or calculus in 
the urethra. There is a discharge of thin mucus which tends to accumulate 
around and gum up the urethral orifice. In any such case it is essential that 
a smear be examined bacteriologically in order to eliminate chronic gonorrheal 
infection. 

(6) The gouty or alcoholic urethritis described by the older surgeons was 
probably not anything other than exacerbation of a chronic gleet from 
gonorrhceal prostatitis, but occasionally an oxaluria may be present (p. 839). 

A true mucoid urethritis will subside as soon as the irritant is removed, and 
calls for no other treatment. It readily passes into a purulent urethritis if 
the cause of irritation, such as a catheter tied in the urethra, is allowed to 
remain. 

(c) Gleet is always the result of old and persistent gonorrhoeal infection in 
the urethral crypts, prostate, or vesicles, and is characterised by a sticky 
mucoid discharge, most marked in the morning on rising, “‘ bonjour goite.” 
The condition is fully dealt with in Vol. I., Ch. VI. 

(d) Purulent Urethritis. The urethra is very resistant to infection by most 
pyogenic organisms, and urine from the bladder heavily infected with staphylo- 
cocci, B. coli, and B. tuberculosis may be voided for months without any 
urethral infection resulting. On the other hand, infection via the meatus 
with dirty instruments and during impure sexual connection, especially if 
abrasion of the mucosa occurs, is by no means uncommon. 
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The most frequent cause of purulent urethritis is the gonococcus of Neisser, 
which is capable of penetrating the undamaged epithelium and causing an 
intense purulent urethral discharge in from one to three days after infection. 
Gonorrheeal urethritis and its complications are fully discussed in Ch. VI, 
Vol. I., but it is well to remind the reader that the discharge usually ceases 
with the onset of local complications, though the meatus looks red ; and that 
the commonest cause of a chronic mucoid urethral discharge, which often 
exacerbates as a result of illness or excesses, is a chronic gonorrhoal infection. 

In all cases of urethritis smears must be taken on a sterile platinum loop, 
stained, and examined microscopically, when in the vast majority of cases 
the Gram-negative bun-shaped intracellular gonococcus will be discovered. 

In a few cases, however, other organisms will be found, and of these the 
commonest are :— 

(1) B. col. B. coli urethritis is most often seen in elderly men (apart from 
women, where it occurs as a direct infection), but may be met with at any age, 
and is often due to infection during sexual malpraxis. The condition often 
can be recognised by the nature of the discharge, which is thin and sero- 
purulent, in marked contrast to the creamy, yellowish white pus of gonorrhcea, 
Epididymo-orchitisis a by no means uncommon complication, and is extremely 
painful and very liable to result in sloughing of the testis, which needs removal 
in this case. Bladder and even renal infection may occur. 

Treatment consists in giving large doses of sodium bicarbonate or potassium 
citrate, combined with infusion of buchu, so as to ensure a copious alkaline 
urine ; if bladder or renal infection is present, helmitol, grs. x t.d.s., is of 
value. Vaccines often may give good results in intractable cases, while 
ketogenic diet is worth a trial. 

Irrigation and other forms of local treatment are to be avoided, as they are 
likely to spread the infection. 

(2) B. proteus vulgaris produces a foul brownish white pus ; it results from 
the same causes as B. coli, and merits similar treatment. 

(3) Staphylococci of various types produce a yellowish white purulent 
discharge, usually without the pain and strangury associated with a gonor- 
rhoeal infection. This usually results from the presence of a calculus or 
foreign body in the urethra, or the presence of a catheter, the removal of 
which source of irritation is followed by rapid cessation of the discharge. 

No other treatment is usually required, but gentle irrigation with per- 
manganate of potash or boric lotion is permissible, and diuretic mixtures may 
be administered. 

Periurethral abscess is most often met with in the perineum, but may 
occur around the penile urethra. The infection usually comes from 
the urethral canal, and may occur following ulceration (1) around a foreign 
body, (2) behind a stricture, (3) from urethritis, (4) from instrumentation, 
especially if a ‘“‘ false passage” has occurred, (5) rarely from carcinoma of the 
urethra. 

Clinically a painful indurated swelling appears, and can be felt around the 
urethra in the affected area. This gradually increases in size, shows signs of 
acute inflammation, becomes boggy, and ultimately fluctuates. If situated 
beneath the deep fascia of the perineum, it may cause acute pain, retention 
of urine and rigors, closely simulating a prostatic abscess. 

If left, the abscess may point into the urethra or on to the surface of the 
body, or in both directions, when the pus will be evacuated and “ urinary 


fistule ”’ often result. 
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Treatment consists in early and adequate incisions through the skin 
along the course of the urethra to secure evacuation of the pus to the 
exterior. 

Passing a sound in the hope of bursting the abscess into the urethra is not 
to be advocated, as the drainage is seldom adequate. 

Hot baths are to be recommended to ease pain both before and after 
operation. Should retention occur a soft catheter may be passed or a 
supra pubic puncture carried out. 

Urethral fistules (urinary fistule), whence urine only flows during the act 
of micturition, usually result from the improper drainage of a periurethral 
abscess, and are often multiple in number and occur through a hard mass of 
inflammatory tissue resulting from the chronic infection in and around their 
tracks. They are most often met with in the perineum, but may occur in 
the penis; they are often multiple, and during micturition the urine may 
spray out as from the rose of a watering can. 

Such fistule are most often seen in elderly men, and usually result from :— 

(1) Periurethral abscess. 

(2) Stricture of the urethra. 

(3) Prostatic abscess. 

(4) Carcinoma of the urethra, prostate or rectum. 

(5) Perirectal or ischio-rectal abscess. 

(6) Gummatous infections around the rectum, perineum and penis. 

(7) Extravasation of urine (usually behind a stricture, but also in a ruptured 
urethra). 

The diagnosis is obvious, and as the semen also escapes through the fistule 
the patient is usually sterile. In cases where the rectum also is involved fecal 
discharge will be present from some or all of the fistule, so that the urethral 
element may escape notice. 

Treatment is both difficult and, in many cases, unsatisfactory. In the first 
place, any obstruction to urinary outflow must be removed, and as in most 
cases & stricture is present, often aggravated by the fibrosis in and around the 
fistulous tracts, sounds should be passed regularly. In slight and early cases 
this may enable the fistuls to heal, but if extensive fibrosis and many tracks 
exist, these must be laid open freely and curetted. This must be done 
always if fecal fistules coexist. In gummatous cases antisyphilitic treatment 
must be carried out in conjunction with local manipulation. Carcinomatous 
cases call for no local interference, as nothing can be done to alleviate the 
advanced local growth which will be present, and all that can be achieved 
is to make the patient as comfortable as possible. 

Tumours of the urethra are very rare. 

(a2) A hsemangioma may occur as a diffuse mass along the length of the 
urethra or as a localised nevus, when it may cause persistent bleeding. If 
local it can be excised ; otherwise the urethra should be laid open, the mass 
cauterised with the diathermy apparatus and the urethra sutured. 

Occasionally a painful granulomatous mass, which bleeds readily and 
causes much strangury, is met with at the external meatus, usually in very 
old men. It is comparable to the urethral caruncle met with in elderly 
women, and, like it, is best removed by diathermy. 

(b) Carcinoma is rare, apart from penile carcinoma; it may, however, 
start as a primary growth, either in the penile or membranous urethra, 
when a squamous-celled carcinoma is usual, but a columnar-celled growth 
may be met with in connection with a tumour arising in Littré’s follicles. 
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Clinwally the disease occurs in elderly men, who usually notice difficulty 
in micturition and hematuria. Blood may run away continuously. On 
examination an indurated mass can be felt along the urethra, which bleeds 
on manipulation, and urethroscopy shows a typical malignant ulceration, 
usually extending all round the canal. The inguinal (inner) lymph nodes 
can be felt to be hard, fixed and matted, and often enlarged, especially 
if secondary infection be present. Later, periurethral abscesses and fistule 
will develop. . 

The treatment consists in implantation of radium needles or amputation of 
the penis and removal of the inguinal lymph nodes on both sides in all cases. 

Paget’s disease rarely occurs around the external meatus, where it shows as 
an-excoriated weeping area, much resembling the appearance seen in the 
nipple and showing typical Paget’s cells on 
microscopy. nS ee 
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Treatment consists in the use of X-ray 
therapy or the application of a plaque 
containing radium, and only if this line of 
treatment fails should the surgeon proceed to 
amputation. 
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When as a result of infection or inflammation 
in the urethra a patient for any reason cannot 
pass water, or the surgeon cannot pass a sound 
along the urethra to the bladder, such a 
patient is said to suffer from a urethral 
stricture. It will be understood that normally 
the urethral canal so called has its walls in 
apposition, and they separate, partly from 
pressure within and partly from muscular 
action, to allow the passage of urine or a sound. 
Stricture, therefore, will result if either muscle 
spasm, mucosal congestion or fibrosis in the 


urethral wall prevents this mechanism acting 5, 30). stricture of the mem. 
normally. branous and spongy urethra, 
In any of these conditions where the with periurethral abscess and 


patency of the urethral canal is interfered MOTOR: 


with by inability of the wall to dilate for the passage of the urine or an 
instrument, the stricture is spoken of as (1) congestive, (2) spasmodic, 
or (3) fibrous in nature. 

Frequently it must be realised that all three elements co-operate in pro- 
ducing “‘ stricture,” and indeed spasmodic and congestive strictures nearly 
always coexist. 

Certain strictures are congenital (see p. 891). 

(1) Congestive stricture is seen where acute infection is present in the 
urethra, and causes cedema in and around the epithelial lining. It is most 
common in acute gonorrhea, but may follow sexual or alcoholic excess in 
chronic gonorrhoal subjects, especially if a fibrous stricture coexists. In 
itself congestion seldom causes stricture apart from spasm of the muscle in 
the urethral wall, which coexists as a result of the irritation. It is, however, 
important to remember that in such acute infections no catheter should be 
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passed for fear of conveying the infection to the posterior urethra and bladder. 
Rather, if retention be present, suprapubic aspiration of the bladder is to be 
preferred, if hot baths and sedatives fail to relieve it. 

(2) Spasmodic stricture results from reflex spasm of the periurethral 
muscles, and is most marked in the region of the bulb and at the triangular 
ligament, where the compressor urethre muscle surrounds the canal. It may 
result (a) from any inflammation in the urethra, and is then associated with a 
congestive stricture, as in gonorrhea, calculus, and alcoholic, excess combined 
with a fibrous stricture, etc. ; (6) from irritation of the urethra by instrumen- 
tation ; (c) as a reflex spasm due to peripheral irritation in the perineum 
and anal regions, as after pile operations, and occasionally as a complication 
of fissure-in-ano, especially in children; (d) as a result of irritation of the 
nerves of the cauda equina and pelvic plexus after 
injury ; (e) in extreme fear or hysteria. 

The retention is as a rule of a temporary nature, and 
if the patient is placed in a hot bath, and morphia and 
. atropine injected, urine is usually voided; in more 
‘ obstinate cases the administration of a hot enema or a 
brisk purge often will result in urination, and only 
in a few cases has resort to be had to a soft rubber 
catheter, which may have to be passed under local 
or nitrous oxide anesthesia to secure cessation of the 
spasm. 

In hysterical cases catheterisation should never be 
resorted to, as it encourages the patient, who always 
will pass water when really uncomfortable. No catheter 
must be used if acute gonorrhea be present. 

Most cases of post-operative retention are due to a 
spasmodic stricture, often combined with the recumbent 
position being awkward for micturition, and a certain 
amount of nervousness. Usually such patients will 
pass urine, especially if they can sit up, or be placed in a 
bath; but these aids are often not possible, and in such 
cases some additional stimulus, such as pituitrin, 1 c.c., 
| urotropin, grs. x, or acid boracic, Ji in 3i of hot water, 

~ “4 will produce the desired result. Should the bladder 
en por get very distended a soft catheter will have to be 
passed. 

(3) Fibrous or organic stricture is the result of cicatrisation in and around 
the urethra consequent on injury or post-inflammatory ulceration in the walls 
of that canal. The contraction of the scar tissue results in narrowing of the 
lumen of the urethra, which may become so constricted as markedly to 
impede or even prevent the urinary outflow. Naturally the changes will 
manifest themselves earliest in the narrowest part of the canal, 1.e., the 
urethra just at or anterior to the triangular ligament, so that it is here that 
organic stricture is most often seen; while, in addition, this is the most 
dependent point of the downward curve of the urethra, so that gonorrheal 
discharges tend to collect here. Such cicatricial narrowing, however, may 
occur anywhere in the urethra, and although it practically never causes 
symptoms in the wide prostatic urethra, may give trouble in the narrower 
penile urethra, where multiple strictures not infrequently exist, the commonest 
penile situation being just within the meatus, behind the navicular fossa. 
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The Nature of a Stricture. According to the distribution of the fibrous 
tissue of the scar, various names are given to the type of stricture 
resulting. 

Thus (a) an annular stricture is one where the scar tissue encircles the 
urethra ; 

(6) A bridle stricture is one where a band is formed across the lumen, 
or only a portion of the circumference is contracted. 

(c) A ribbon stricture is an annular stricture of some length, as if a ribbon 
had been tied around the urethra to constrict it, and the narrowed passage 
may be either straight or tortuous. 

Other terms in use are resilient, which is employed to denote an elastic 
stricture which dilates readily on the passage of sounds, but immediately 
contracts on their withdrawal, and cartilaginous, or indurated, when the 
opposite is the case and the periurethral structures are much thickened 
and even cartilaginous. 

There are two other groups of terms which are applied to strictures, and 
must be noted: A passable stricture is one through which a sound can be 
passed, while in an impassable stricture instrumentation is not possible. 
In this respect it should be noted that the number of impassable strictures met 
with by an experienced urethral surgeon is negligible. 

A permeable stricture is one through which urine can be voided, even if 
only in drops, while an impermeable stricture means that no water can 
escape through it, a very rare condition except when of a temporary nature 
and due to superadded spasm and congestion, 

It must be realised from the foregoing that a stricture may be impermeable 
and impassable, impermeable but passable, or more often permeable but 
impassable, and most often permeable and passable, distinctions which will 
be further referred to when the treatment of fibrous strictures is under 
discussion. 

Causes of Fibrous Stricture of the Urethra. As already mentioned, fibrous 
stricture is always the result of scarring following epithelial destruction, 
which may be due to— 

(1) Trauma, such traumatic strictures usually following rupture or con- 
tusion of the urethra, when they occur in the region of the triangular ligament ; 
they also sometimes result from wounds. In either case they are usually long, 
tortuous, ribbon strictures, very hard, and very intractable; more severe than 
the next group. 

(2) Post-inflammatory strictures are far more common, and of these (a) gonor- 
rhoval stricture is by far the most frequent, constituting over 90 per cent. of 
the organic strictures met with, (b) more rarely other forms of urethritis 
(B. coli, etc.) may give rise to stricture, while (c) cicatrisation of a urethral 
chancre, (d) ulceration from a calculus or foreign body, or (e) periurethral 
abscess are all infrequent causes. In addition, urethral or penile carcinoma 
may give rise to stricture, while contraction in operation sears also will lead 
to narrowing ; especially is this seen at the meatus following amputation of 
the penis. The distortion of the prostatic urethra consequent on enlargement 
of that organ (p. 920) will produce a mechanical obstruction to the outflow of 
urine, but not a fibrous stricture. 

Secondary pathological changes occur in the urinary tract and vary in 
severity according to the tightness of the stricture and the time the lesion:has 
been present. 

(a) The urethra anterior to the stricture is normal in appearance, but that 
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behind is much thickened and dilated, while in the stricture itself it is narrow, 
and the wall replaced by a mass of dense fibrous tissue. False passages, 
fistule and periurethral abscesses may be present at or around the region of 
the stricture (Fig. 301). 

(b) The bladder is usually distended and shows more or less fasciculation of 
the musculature of its wall, while the mucosa is thickened and often desquamat- 
ing or coated with mucus and phosphates as a result of the cystitis which is 
nearly always present in these cases. The urine is in consequence alkaline, 
phosphatic calculi may be present in the bladder or urethra, and there is 
frequency of micturition, due partly to the cystitis and partly to the disten- 
sion of the bladder, which in neglected cases may pass to the stage of overflow 
incontinence (see p. 883). Often pus may be present in the urine. 

(c) The ureters and kidneys become affected in old-standing cases, infection 
spreading either up the ureter, or in the lymphatics around it, so that pyelitis, 
nephritis, and renal abscess are by no means uncommon. The presence of 
pyelitis with multiple abscesses in the kidney (spoken of as ‘‘ surgical kidney ”’) 
is often seen, and death occurs from uremia in a number of these cases, 
amounting to about 5 per cent. of the total of urethral strictures. 

Clinically the condition usually occurs between the ages of twenty-five and 
fifty-five, and is practically confined to males. The patient, who has generally 
had gonorrhcea some years previously, or may give a history of severe perineal 
trauma, will complain of increasing difficulty in micturition. He notices that 
straining is necessary to start and continue the act, and that in spite of all 
this effort the stream is small and comes slowly ; indeed, it may be little more 
than a slow drip in severe cases. Twisting or forking may be present, but is 
not to be relied on. There is often agummy, mucopurulent discharge or a 
gleet. It will be found that there is considerable frequency, and that the 
condition is much aggravated by alcoholic or sexual excesses, or severe cold, 
so that retention is by no means uncommon after such indulgence or 
exposure. 

If the patient is observed during micturition the stream will be seen to be 
poor, and the urine usually found to be alkaline. The patient always will 
strain to start the stream flowing, thereby showing the condition is due to 
organic stricture and not to prostatic enlargement, in which condition, owing 
to the distortion of the urethra (p. 920), straining retards the urinary outflow. 
The stricture is seldom palpable, but may be detected and located by the 
passage of a sound. For this purpose a fairly large instrument (Clutton $8 
to 4) should be used ; after lubrication and introduction it is allowed to slide 
down by its own weight until the end is arrested on the anterior face of the 
stricture. A urethroscope can be passed and the stricture located and ob- 
served. The patient must be examined and investigated for signs of incipient 
ureemia, such as a dry, furred tongue, earthy skin, etc. (Chapter XX., p. 816). 
Occasionally the stricture can be felt in the penis or the perineum as a hard, 
tough, painless indurated swelling. 

The treatment will depend on the type of stricture and its variety, and so 
will be discussed under the different clinical conditions which may be met 
with. It must be clearly remembered that on all occasions when instru- 
mentation is used, the tip of the sound must be kept in the midline and undue 
violence avoided, or the sound will leave the urethra and pass into and lacerate 
surrounding tissues. These “‘ false passages,’ besides being a source of 
hemorrhage and pain, are often the cause of extravasation of urine, peri- 
urethral cellulitis and abscess, or even of a urinary fistula. 
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Regular instrumentation after trauma or severe gonorrhces is a valuable 
prophylactic against the formation of stricture of the urethra. 

(A) Permeable and passable stricture. Uncomplicated stricture of the 
urethra should be treated by dilatation, so as gradually to stretch the fibrous 
tissue, which must be kept from recontracting by regular dilatation at fre- 
quent intervals. 

(a) Intermittent dilatation is the best method and may be obtained either 
by the passage of graduated urethral sounds, by means of stretching with a 
urethra] dilator, which can be expanded in the stricture, or by passing 
bougies through the stricture which is observed through a urethroscope. 

Whichever method is adopted, and the first is that in most general use, no 
undue violence need be employed, and it is the aim of the surgeon to secure 
the fullest dilatation possible without rupturing the urethra and so causing 
hemorrhage, the risk of periurethral infection and a severe inflammation 
which is productive of much scar tissue. 

The routine to be followed in stricture cases is to pass the sounds twice 
weekly for six weeks and then once a week for six weeks. Thereafter, once a 
fortnight for three months, and once a month for the next six months. During 
the next year at first two-monthly and then three-monthly instrumentation 
18 necessary, after which sounds should be passed six-monthly for another 
year. 

It must be impressed on a stricture patient that it will take three years to 
ensure a cure, and that if he does not attend regularly and for the whole 
period, relapse of the condition is practically certain. Even after the three 
years it is wise to get the patient to attend once a year, or oftener should 
symptoms occur. 

In attempting instrumentation it is always well to use a largish sound 
(Clutton +4 or 48), which will not catch its point in dilated crypts (as a finer 
instrument might), and thereby tend to increase spasm and cause false 
passages. When the sound impinges on the face of the stricture the point must 
be held in the midline and gentle and steady pressure be applied to the instru- 
ment, which usually passes through to the bladder, wherein it can be rotated 
freely. No hemorrhage should occur or follow withdrawal, during which 
process the sound can be felt to be gripped in the stricture. Larger size sounds 
are then passed in gradation. 

Should instrumentation fail under local anssthesia, a general anesthetic 
should be given, when relaxation of spasm of the periurethral muscles 
will occur and the passage of the instrument be facilitated. If, however, 
this fails, the sound is withdrawn and a smaller one tried, or numerous 
whalebone guides are passed down the urethra until one slips through the 
stricture into the bladder, when urine drips out. A railroad, or Goulet’s 
catheter, or hollow sound is then passed along this guide through the stric- 
ture and usually left in situ (see Continuous dilatation). A better method if 
difficulty occurs is to pass a urethroscope and see the anterior face of the 
stricture, when an instrument (best a dilator) can be passed and the fibrous 
tissue be well stretched. 

(b) Continuous dilatation consists in passing a sound or catheter through 
the stricture and leaving it in situ two or three days, when it will be found to 
be loose, and is then withdrawn and replaced by a larger instrument. This 
process is repeated until sufficient dilatation is secured, or may be supple- 
mented by the rapid intermittent method. Continuous dilatation is not much 
used, as apart from the discomfort of the retained instrument, there is the very 
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real risk of causing an acute purulent urethritis, with consequent periurethral 
abscess or fistule, or else new scar tissue with aggravation of the stricture. 
When, however, a stricture is very tight, and can be passed only with difficulty 
(see p. 905), then it is advisable to leave the catheter or bougie in situ for 
twenty-four hours, and proceed to pass sounds immediately on its withdrawal. 


(c) Cutting operations may be employed, but are not often used in this type of 
stricture unless it is ‘ resilient ’ in nature. 

(1) Internal urethrotomy consists in passing an instrument containing a con- 
cealed knife blade, which is so graduated beforehand that, on pressing a handle, the 
knife edge is exposed to the required extent, and will cut into and divide the fibrous 
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Fia. 303. Otis urethrotome. 


tissue around the stricture. The stricture may be stretched by a dilator combined 
with the urethrotome, or by the subsequent passage of sounds. Inasmuch as the 
periurethral tissues are laid open there ts danger both of hemorrhage and infection, 
which is greater than if dilatation with sounds is employed ; for this reason internal 
urethrotomy is not popular except when the stricture is resilient. 

Various types of internal urethrotomes are in use, some of which are made so that 
the knife cuts from behind forwards through the stricture as the instrument is 
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Fia. 304. Teevan’s urethrotome with whalebone guide attached. 


withdrawn (Civiale’s urethrotome), and others cut from before backwards as the 
instrument is introduced (Teevan’s urethrotome), while in the ‘“‘ Otis’ instrument 
the knife is concealed among the blades of an expanding dilator. None of them can 
be used unless a small bougie or guide can first be passed through the stricture. 

(2) External urethrotomy is an older operation, which is performed through the 
perineum, with the patient supported in the lithotomy position, the stricture being 
incised from without inwards down to the urethral lumen. 

In a passable stricture Syme’s urethrotomy is performed if the stricture is situated 
in the perineum, but does not give good results in penile strictures, where internal 





Fic. 305. Syme’s shouldered staff. 


urethrotomy is preferable. A Syme’s shouldered staff, like a curved sound with a 
groove along the lower (convex) border, and a narrowed extremity which connects 
with the broader staff by a definite shoulder, is passed so that the narrow portion 
enters and lies in the stricture, on the anterior face of which the shoulder rests. The 
shaved perineum is incised in the midline and the cut extended down into the 
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groove of the staff, thus opening the stricture by cutting through the fibrous tissue 
on its perineal aspect. A large (No. 14) rubber catheter is then passed down the 
penis and guided through the divided stricture into the bladder and left there for 
several days, while the urethra and perineum granulate and slowly heal around it. 
Subsequently sounds must be passed regularly or else the stricture recurs in an 
aggravated form. 

Wheelhouse’s urethrotomy for impassable stricture is described under that heading. 

(3) Excision of the stricture is the ideal operation and is carried out through a 
perineal incision as above, cutting down on a sound or staff to expose the anterior 
surface of the stricture. This is identified, dissected out, and removed. The ends 
of the urethra are then freed so that they can be approximated without tension and 
pe by catgut sutures around a largish rubber catheter, which is left in situ for 
ten days. 

This method gives excellent results with short strictures, but not with long ones, 
as too much tissue has to be removed to allow the urethral ends to be approximated ; 
for this reason it is of little use in the severe traumatic strictures where external 
urethrotomy yields better results. 


(B) Permeable but impassable stricture, as already stated, is seldom met 
with, and then only as the result of inexperience on the part of the surgeon, who 
as the patient can pass urine will be wise when instrumentation fails, either to 
try again on a future occasion, or to call in the services of an experienced 
urethral surgeon. Should, even then, instrumentation fail, treatment on the 
lines of the impassable stricture with retention is indicated in so far as it deals 
with cure of the urethral condition. It must be remembered that many 
apparently impassable strictures will be passed easily under general anesthesia 
as perineal spasm is thereby relaxed. 

(C) Impermeable but passable stricture is commonly seen after Saturday 
night excesses, the unfortunate doctor being called up in the early hours of 
Sunday morning to relieve the patient’s retention. The bladder will be 
distended and often palpable above the pubes, and the patient in severe 
pain. 

There is in all these types of case superadded spasm and congestion, and if 
these be relieved by sedatives, hot baths and atropine, often the patient will 
pass urine, frequently in the hot bath. 

Should these methods fail, a metal catheter, or better a hollow sound, 
should be passed through the stricture and the retention relieved ; here again 
anesthesia by relaxing spasm will facilitate instrumentation. If the bladder 
is very distended and the stricture of old standing, it is advisable to empty 
the organ slowly, as sudden relief of pressure may be transmitted up to 
inefficient kidneys, and determine the onset of uremia, which, as already 
stated, is responsible for death in 5 per cent. of stricture cases. 

No time should be wasted in these cases in attempting to pass rubber or 
gum-elastic catheters, as these soft instruments buckle on the stricture, and 
merely cause an increase of spasm and congestion, which often renders a 
previously passable stricture impassable. A sound, with its lesser curve, is 
easier to pass than a silver catheter, and often slips through where the catheter 
fails; for which reason the possession of a Clutton’s $$ sound bored down 
the centre to permit escape of urine often enables a surgeon to pass an instru- 
ment in these cases of retention when others have failed to do so. 

(D) Impassable and impermeable stricture is a serious trouble, as the reten- 
tion causes much superadded spasm, and so soon as it is clear that no instru- 
ment will pass under anwsthesia no time should be wasted in relieving the 
patient’s retention by one of the means indicated below. Consequent on the 
relief of spasm the stricture is often passable if instrumentation be undertaken 


908 INJURIES AND DISEASES OF THE URETHRA 


in about twenty-four hours’ time, when the condition can be dealt with by 
one of the means indicated under (A). Should, however, instrumentation fail, 
then either the surgeon must perform (a) eaternal urethrotomy by Wheelhouse’s 
method, cutting down through the perineum, or (b) he must cut down as in this 
operation and then excise the stricture and suture the urethra around a rubber 
catheter, as described above.. . 


Wheelbouse’s external urethrotomy is employed in impassable stricture, Syme’s 
operation being used in the passable variety. Wheelhouse’s staff consists of a straight 





SCALE 5 
Fie. 306. Wheelhouse’s staff. 


rod with a groove along one surface, and having the tip turned back to form a hook 
over the nongrooved surface. The patient being in the lithotomy position, and the 
perineum shaved and cleaned, a Wheelhouse staff is passed down to the stricture 
with the grooved surface toward the skin. The perineum and urethra are laid open 
on to the staff, which is then rotated through 180° and withdrawn so that the hook 
acts as a retractor to the anterior end of the cut 
urethra. The wound is dried, and the anterior surface 
of the stricture exposed and the opening sought in it ; 
this is usually easily found and a probe or gorget 
thrust up into the bladder, when, if it is distended, 
urine will gush out. A catheter is passed through 
along this and left in for some days, when sounds are 
passed regularly to keep the passage open. 

Relief of retention. When an impassable stricture 
is present, or if the presence of acute gonorrheal 
urethritis renders catheterisation inadvisable, this may 
be achieved in any of the following ways :— 

(a) Suprapubic aspiration, by means of a trocar and 
cannula thrust in through the midline just above the 
pubic symphysis, is very easily performed and quite 
safe so long as there is no cystitis. It is therefore 
suitable in cases of young subjects with spasmodic 
retention from gonorrhea, but seldom advisable in 
organic strictures where the leakage of infected urine 
following withdrawal of the cannula is prone to result 
in abscess and cellulitis in the cave of Retzius and the 
abdominal parietes. 

(6) Suprapubic cystosiomy is therefore more suitable 
in cases of retention with impassable fibrous stricture, 
as the larger opening permits free drainage, and 
incidentally, should it be found impossible to relieve 
the stricture, will allow of the wearing of a suprapubic 
apparatus and portable urinal. Retrograde catheterisa- 
tion also will be possible. The suprapubic opening 
will not heal until the stricture is relieved. 

(c) Cock’s puncture; this operation can be carried 
out rapidly under nitrous oxide anesthesia, the patient 
being supported irt the lithotomy position. 

The gloved index finger of the left hand is passed 
into the rectum and its end rests on the distended 
urethra at the apex of the prostate. A scalpel or double-edged “‘Cock’s knife”’ 
is then plunged in through the centre of the perineum, its point directed at the 
end of the left index finger; by doing this ite point will enter the urethra and 
the urine gushes out. With the knife in situ a Watson’s tube or catheter is passed 
into the biadder and secured there. This operation is usually easy, but should the 
prostatio urethra not be distended, may prove not only difficult but dangerous 
from hssmorrhage. 





Fia. 307. Teale’s probe- 
pointed gorget. 


PHIMOSIS 909 


In all these operations the stricture needs treatment subsequently, or as soon as 
retention is relieved ; it must be treated by one of the methods described, but if 
suprapubic cystostomy has been performed it may be possible to perform 
“ retrograde instrumentation ’ from the bladder. 


Diagnosis. Acute retention from adenoma or carcinoma of the prostate 
in elderly men may simulate that due to stricture, but in these cases there 
is often no history of gonorrhea, the patient knows he can pass water 
easier if he does not strain, the prostate often will be felt enlarged on 
rectal examination and a bicoudé catheter will pass easily (Fig. 316). 

It must be remembered that periurethral abscess and cellulitis often occur 
around strictures, especially after attempts at instrumentation where false 
passages have occurred. Urinary fistule are by no means uncommon in 
advanced cases, and may be present in large numbers, passing through a 
mass of fibrocartilaginous consistency, when they are very intractable and 
often call for a permanent suprapubic cystostomy. 

In all cases treatment is on the lines laid down under these diseases, with 
the important addition that the stricture needs cure. Carcinoma is a by no 
means rare complication in old-standing and neglected strictures, especially 
if fistule and secondary infection be present. 

For the causes of acute retention see p. 884. 


INJURIES AND DISEASES OF THE PENIS AND PREPUCE 


The penis is seldom damaged apart from the urethra, and injury to this has 
been dealt with on p. 894; owing to its great vascularity free hemorrhage 
occurs, especially if the organ is damaged when in a state of erection. There 
are on record a few cases where the engorged penis has been bodily avulsed 
from the pubes. Occasionally the penis may be threaded through a ring or 
other aperture when the distal portion becomes swollen and gangrenous and 
often will require amputation, unless the ring is removed early (p. 912). 

Congenital deformities occur with epi- and hypospadias where the organ is 
usually diminutive, and the resemblance to the female clitoris most marked 
in severe cases (p. 893). Rarely the penis is adherent to the scrotum, absent 
or bifid. 

Phimosis is a congenital condition in which the prepuce is of undue length 
so that it projects beyond the glans penis, and in addition the orifice is often 
so narrow that the skin cannot be retracted. If the orifice is very narrow 
and the foreskin not tightly adherent to the glans, the redundant part will 
swell up like a bladder during micturition. In all cases the prepuce is abnor- 
mally adherent to the glans, and the white, cheesy smegma preputii accumu- 
lates in the sulcus behind the corona glandis. 

If the condition is not treated, the child usually cries and strains at micturi- 
tion, and the bladder-like distension may be noticed during the act. Occa- 
sionally, in severe cases, distension of the bladder and ureters, and even 
bilateral hydronephrosis, may occur. Owing to decomposition and infection 
of the retained smegma, balanitis (see p. 911) is not uncommon, and fre- 
quently recurs in older children where the constant irritation aggravates the 
phimosis and predisposes to masturbation. The irritation may be a cause of 
nocturnal enuresis, and in youths leads to sexual offences. The constant 
atraining is said to predispose to hernia, and certainly forces contents into 
existing hernial sacs. In adults recurring balanitis leads to fibrosis and 
thickening of the prepuce and lining of the glans, so that cellulitis of the penis, 
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and in later life carcinoma, are undoubtedly predisposed to, while should 
venereal disease be acquired the retention of discharges much aggravates the 
condition, and may lead to “‘ phagedsna ”’ (Vol. I., Ch. VII.). 

The retained smegma in some cases becomes dried and calcified, forming 
** preputial calculi,” such as are commonly seen retained behind the fore- 
skin in Fijians. Such calculi may number ten or fifteen and vary in size from 
a millet seed to a bean, often being facetted. They may escape through the 
meatal orifice and be mistaken for a renal or urethral stone voided with the 
urine, and in other cases where balanitis supervenes may slough through the 
foreskin ; in many cases, however, they lie dormant for years. 

Phimosis may be met with in adult life as an acquired deformity, when the 
foreskin may be short, but can no longer be retracted owing to inflammatory 
thickening or scarring. Such scarring may follow the healing of syphilitic or 
soft chancres, dirty habits, chronic eczema, or gonorrhoea, while it is occasion- 
ally seen in old men, often diabetics, as the result of chronic sepsis, in which 
case carcinoma often supervenes and may much aggravate the phimosis, 

The treatment consists in circumcision, which should be carried out in 
infancy, when the condition is congenital, provided that the child is otherwise 
healthy. Stretching of the orifice with forceps to allow of retraction is recom- 
mended by some authorities, but gives poor results, as the foreskin is usually 
long and difficult to retract, so that cleansing away of smegma is hard to 
accomplish. Moreover, the narrowing of the orifice tends to recur. 

Other surgeons believe that the condition improves as the boy grows older, 
and recommend leaving the operation till puberty, by which time bad habits 
often have been acquired. 


Circumcision may be performed in 4 variety of ways, and the method will differ 
in the child and the adult. 

(a) In children, where the prepuce and glans are adherent, the foreskin is pulled 
gently forwards and snipped off just beyond the glans penis. The inner lining 
remains adherent and is now slit down its dorsal aspect to just short of the corona, 
and stripped gently off the glans with gauze. Smegma is removed, and bleeding 
points in the foreskin, of which there are usually three, one at the franum and one 
on each side, ligated. The inner lining of the foreskin is then turned down over the 
raw area and over the skin edge, and secured there by wrapping a gauze plug round 
the organ, no stitching being necessary. The operation can be done rapidly by this 
method, if necessary without anesthesia, and gives excellent results. The plug is 
soaked off in a bath next day, and renewed then, and thereafter daily for a week or 
ten days, until the wound is healed. 

(6) In adults, the foreskin is grasped on either side at its dorsal midline by forceps, 
and divided with scissors down to the corona, the skin being cut to a somewhat 
higher level than the inner lining. The foreskin is then cut away at the required 
level on either side and hemostasis secured, thereafter the skin and inner lining are 
united with stitches of fine catgut. The wound is dressed with a plug soaked in 
sterile paraffin, which is changed daily till healing is complete. Bromides must be 
given freely, and should be commenced three days before operation, about twenty 
or thirty grains being given three times a day ; this is to prevent erections occurring, 
which cause great pain and may actually tear the stitches out. 


Paraphimosis is a condition of semistrangulation of the inner lining of the 
prepuce of a patient with phimosis, who, having. pulled the foreskin back, 
cannot return it because of the tightness of the orifice, which forms a ring-like 
constriction behind the glans. 

The redundant and exposed inner lining nipped by this constriction becomes 
swollen and cedematous, and appears congested from obstruction to the blood 
flow, while the tightly stretched frenum often ulcerates and disappears. In 
severe cases cadema may show in the glans penis, and gangrene of the distal 
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portion of the foreskin occur. There is often severe pain, and in adults 
persistent erection of the organ, which has a peculiar screw deformity. 

Treatment. If left, the condition may subside; ulceration at the constric- 
tion ring causes adhesions, and a natural circumcision results, but it is not 
safe to rely on this and immediate reduction must be undertaken. The patient 
is laid on the bed and the penis grasped behind the constriction between the 
interlaced index and middle fingers of the two hands, while the thumbs are 
pressed on the glans and the foreskin dragged forwards. This procedure, 
especially in old-standing cases, causes much pain, which often has a salutary 
effect, but an anesthetic may be administered. Should much cedema be pre- 
sent it will be much reduced, and subsequent reduction made possible by 
wrapping plugs, soaked in 1 per cent. cocaine and 1 in 1000 adrenalin, around 
the penis for half an hour, or the prepuce may be covered with stab punctures 
to allow escape of fluid. In very late cases an incision must be made through 
the ring on the dorsal surface to cut the constriction ; then reduction will be 
simple. 

After reduction it is wise to slit the dorsum of the prepuce and to complete 
the circumcision in about a week when the cedema has subsided. 

Inflammations are usually confined to the glans (balanitis) or to the 
inner lining of the prepuce (posthitis) and the two conditions frequently 
coexist. Cellulitis may 
occur, especially if urinary 
extravasation is present, 
and calls for no special 
mention as regards diag- 
nosis or treatment. Abscess 
may also occur or boils 
appear in the skin. 

Paget's disease very rarely 
occurs in the glans penis 
(see p. 470). It is followed 
by carcinoma, and amputa- 


tion is required if X-ray or FF ia.308. Phagedena. Note the skin of the penis 
radium therapy fails to remains separate from the body. The glans 

penis is entirely destroyed. (Rod in urethra.) 
effect a cure. 


Herpes zoster may affect the prepuce, appearing as one or more raised red, 
painful and itching patches, which later vesicate in many places and may 
ulcerate. Herpes is often present on the skin of the penis, perineum or groins. 
The condition should not be mistaken for any other, though venereal sores 
have been diagnosed ; but glandular enlargement is absent unless the lesions 
are septic, and the pain is usually severe. 

Lichen planus may also occur on the prepuce, but other patches with their 
square-cut edges will be present on the skin elsewhere. 

Balanitis may occur at any age and is always associated with phimosis or 
the presence of a long foreskin which is not retracted to cleanse the glans 
penis of the accumulated smegma beneath it. It is primarily due to irrita- 
tion from decomposition of the retained smegma, which escapes as a thick 
discharge around the glans; this has a characteristic odour, and should not 
be mistaken for gonorrhea. The condition is frequently accompanied by 
inflammation of the foreskin (balanoposthitis). Secondary infection is 
common, when the irritation becomes intense, the foreskin red and cadematous, 
lymphangitis and cellulitis of the penis being common complications, and 
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enlargement and matting of the inguinal lymph nodes the rule. Where the 
foreskin can be retracted its inner lining is red and velvety and covered with 
shallow ulcers ; these may be mistaken for soft sores, and they may perforate 
and cause the prepuce partly to slough, the glans projecting through the hole. 
In very severe cases, “ Phagedsna ” (Vol. I.,Ch. VII.) may supervene. The 
condition in adults is usually associated with gonorrhea, or the presence of a 
concealed syphilitic chancre, which may be palpable through the skin; it 
also occurs in diabetics and gouty subjects, apart from venereal disease. 

Diagnosis is generally easy ; the condition can be recognised at once from 
gonorrhoea by examining a film, though it must be remembered that the two 
conditions often coexist. In old men carcinoma around the corona glandis 
should be suspected if balanitis is present. 

Treatment consists in slitting the prepuce down the dorsum to secure free 
drainage, and then bathing and washing it daily. When the inflammation 





Fig. 309. Soft sores on the penis. Fria. 310. Double syphilitic chancre. 


has subsided the circumcision should be completed. Irrigation and packing 
under the prepuce are never satisfactory and, at best, only palliative. 

Syphilitic and soft sores and gummata have been dealt with in Chapter VI., 
Vol. I. 

Bilharziosis, seldom seen in England, is common among small boys in 
Egypt, and presents as a spongy bleeding mass of granulations, involving the 
glans penis and urethra. Sinus formation with urinary fistula is by no means 
uncommon. Vesical and rectal lesions often coexist and marked anemia is 
present. 

Treatment consists in administration of antimony salts, as laid down in 
Ch. VI., Vol. I, and gives good results. 

Gangrene of the penis is rare, owing to the extreme vascularity of the 
organ ; if it occurs, it usually affects the skin only and is of the moist variety. 
It is most often seen as the result of the penis being strangulated beyond a 
ring, through which it has been passed ; we have seen a case of this descrip- 
tion where the organ had been pushed through the hole in a heavy iron nut, 
weighing 44 ozs., which had been worn five days on the gangrenous penis, 
the patient applying for treatment because micturition became impossible, 
Mothers have been known to tie 4 string round the penis of a child, to prevent 
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it wetting its bed, so tightly that the organ has swollen and sloughed. On 
ther occasions we have seen gangrene of the penis in individuals who have 
passed their organ through (a) a heavy hammer head weighing four pounds, 
and (b) their fiancée’s engagement ring, both of which objects had become 
fixed on the gangrenous organ. 

Gangrene also may follow unrelieved paraphimosis, septic ulceration 
(phagedsena), or infection of wounds of the organ, while it occasionally occurs 
in debilitated old men without apparent cause; more rarely it is seen after 
typhoid, and in young Jews, especially in South-East Europe, where it seems 
to occur from arteriole spasm, and to resemble in type the symmetrical 
gangrene of the lower extremities (Ch. VII., Vol. I.). 

The treatment consists in amputation through healthy tissue. 

Chordee is a painful condition in which, owing to thrombosis in one or other 
corpus cavernosum, or the corpus spongiosum, the penis assumes a lop-sided 
and distorted stance on erection. The organ, of course, will bend towards the 
lesion, where fibrosis prevents vascular engorgement. The condition usually 
follows a septic thrombosis and occurs as a sequel to severe gonorrhea, but 
it may occur with stricture, periurethral abscess, and after septic wounds or 
severe contusions of the penis, which at the time of injury is swollen, tender 
and in a condition of semierection. Chordee, if severe, often wakes the 
patient at night and may prevent coitus, so that mental depression is often 
present. In old-standing cases the fibrous thickening is palpable. 

Treatment consists in giving iodides and citrates by mouth, and local 
application of fomentations and gentle massage to re-establish circulation ; 
bromides should be given at night. In old-standing cases, where fibrosis and 
thickening exists in the corpus cavernosum of one or both sides, external 
application of a radium plaque gives excellent and lasting results. 

Priapism is a condition of painful and involuntary erection usually seen 
after injury to, or with tumours of, the spinal cord ; it may follow excessive 
sexual excitement or masturbation in young males and is also seen in 
leukemia. In many cases it is only an incomplete erection. 

The treatment consists in giving bromides or other sedatives, and cold 
douching to the lumbar region and perineum. Rarely multiple small incisions 
into the organ may be necessary if other treatment fails. 

Tumours of the penis are not very common. 

(a) Benign neoplasms occur in the form of papillomata, which usually grow 
from the glans penis in elderly men and are very diffuse, being in many cases 
precursors of carcinoma, from which they can be diagnosed clinically only 
by the absence of any inguinal involvement. 

Warts of a septic character, and with much evil-smelling purulent discharge, 
are commonly seen behind the corona in patients with a long foreskin and of 
uncleanly habits; they most often occur as a complication of gonorrhcea. 
Such are probably of infective origin, 2.e., granulomata, and not true neo- 
plasms. 

The treatment of papillomata in elderly men consists in excision, best 
carried out with the diathermy knife; should they be situated on the inner 
side of the foreskin, circumcision is indicated. X-rays and radium give good 
results in some cases. 

Warts usually go if the region is regularly cleansed, but if extensive their 
disappearance can be accelerated by cauterisation with the diathermy appa- 
tatus, excision or X-rays. 

Angiomata may rarely occur in connection with the corpus spongiosum, 
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when severe attacks of urethral hsemorrhage often are seen. If the tumour 
involves the glans it presents the typical purple appearance of a cavernous 
nevus, while the same condition is seen on urethroscopy. 

Treatment is difficult, but in one case laying open and diathermatising the 
penile urethra resulted in complete cure, no stricture resulting. 

(6) Malignant Neoplasms. Carcinoma of the penis may start anywhere 
on the skin or in the urethra (p. 900), but most commonly it commences in the 
sulcus behind the corona glandis. The neoplasm is undoubtedly predisposed 
to by phimosis, dirty habits and recurrent balanitis, being most often seen 
in old men and hardly ever in people who have been circumcised. It is, of 
course, squamous-celled in type unless starting in Littré’s follicles in the bulb, 
when it is columnar. 

Clinically the disease nearly always starts at the reflection of the prepuce 
from the glans, though it may occur in the region of the frenum. Both glans 
and foreskin are invaded and become hard, while a sanious discharge escapes 
beneath the irretractable prepuce. The growth may commence as a wart 
or an indurated fissure, which can be felt through the foreskin; often con- 
siderable destruction of tissue has occurred before the patient seeks advice. 
The glands in one or both inguinal regions are hard, matted and fixed, while 
if sepsis be present, which it often is, they are enlarged and tender, and may 
suppurate. In advanced cases the whole penis is destroyed and the scrotum 
invaded. 

The diagnosis is usually easy, for the patient is old and the induration of 
the ulcer marked. In phagedena the 
skin of the penis is separate from the 
sloughing mass (Fig. 308), while in 
carcinoma it is infiltrated and incor- 
porated in the edge of the ulcer (Fig. 
311). In hard chancre the lymph 
nodes are much enlarged and discreet. 

The treatment consists in application 
of radium, which is often successful ; 
should this fail, amputation of the penis 
must be performed an inch beyond the 
palpable margin of the growth and 
removal of the glands from both 
inguinal regions ; if possible, the whole 
should be removed in one mass. 

Amputation of the penis may be 
either (a) partial, (b) complete, and in 
the former case is a comparatively 
simple operation, while in the latter 
there is often much shock. Complete 
amputation means a perineal meatal 
opening, and should be combined with castration and removal of the scrotum, 
as this prevents fouling with urine. 

(a) Partial Amputation. A rubber band having been fixed around the root of 
the penis to act as a tourniquet, the skin is divided by a circular incision, when it 
retracts about an inch. The corpus spongiosum is cut through at the same level as 
the skin, and the corpora cavernosa an inch higher up. Hemostasis is secured and 
the tourniquet removed. The skin is then united, the corpus spongiosum being split 
for } inch, and the urethral edges united to the lower end of the skin incision; by 
this means danger of meatal stricture is avoided. 





Fia. 311. Ulcerating squamous-celled 
carcinoma of penis. 
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(6) Complete amputation is a serious operation, and only to be undertaken by an 
experienced surgeon. The patient is placed on the back and incisions made in either 
inguinal region as for hernia ; through these the lymph nodes are dissected out, and 
the spermatic cords ligated and divided and the outer ends of the incisions are then 
sutured. The patient is now placed in the lithotomy position, and the incisions 
united across the penis and continued across the base of the scrotum into the 
perineum. The corpora cavernosa are exposed and dissected off the subpubic ramus, 
the penis, glands, testes and detached scrotum displaced towards the anus, and the 
corpus spongiosum cut across the bulb. 

Hemostasis is secured, the bulbar urethra split, and the edges sutured to the skin 
in the perineal wound, which is closed around the urethral orifice. 

Thereafter the patient must sit to micturate, or be provided with a metal spout. 


Cysts, both dermoid and sebaceous, may occur on the penis. 

Dermoid cysts occur in the midline, usually on the dorsum and the skin 
can be moved overthem. They seldom reach a size of more than a marble. 

Sebaceous cysts may occur in any region and are fixed in the skin; often 
they ulcerate ‘and the inspissated sebum and accumulated dirt form a 
** Sebaceous horn.” 

Parasitic cysts are rarely met with in this situation. 

The treatment in all cases consists in excision. 


DISEASES OF THE PROSTATE 


Injuries of the prostate are very rare, apart from the laceration due to a 
false passage in instrumentation. 

It must be remembered that, although the prostate is present as a rudi- 
mentary condition at birth and throughout childhood as a small gland around 
the urethra below the neck of the bladder, it does not develop and assume its 
adult form till after puberty. From this time to the age of twenty to thirty 
it increases steadily in size, and at this period, and not before, begins to be 
liable to the various diseases described. 

Infections of the prostate are in the vast majority of cases due to infection 
of the gland from the urethra, though sometimes a blood-borne infection does 
occur, or disease spread to the gland by the lymphatics from the rectal or 
vesical mucosa. Inasmuch as nearly all cases of urethritis are gonorrhceal in 
origin, it follows that infection of the prostate is usually due to the diplococcus 
of Neisser, though occasionally other organisms, such as B. coli, staphylo- 
cocci or streptococci, and in chronic cases B. tuberculosis, are met with in pro- 
static infections. The prostate is seldom, if ever, the seat of syphilitic disease. 

The resulting inflammation may be (a) acute, or (b) chronic. As gonorrhea 
is the common cause, the disease will be described as due to this, and a note 
made where differences exist when infection by other micro-organisms is 
present. 

(a) Acute prostatitis, as already pointed out (Ch. VI., Vol. I.), is a 
common complication of gonorrhea, usually occurring during the second or 
third week of the disease, and always resulting in cessation of the urethral 
discharge. 

Clinically there is a sense of weight and discomfort in the perineum, 
which increases to agonising pain of an aching character as the inflammation 
progresses, and cedema and tension occur inside the dense prostatic capsule. 
In the early stages there is a constant desire to micturate, with strangury and 
heematuria in some cases, but later retention is common, and due to a con- 
gestive stricture. There is tenderness, and often cedema, in the perineum, 
and priapism may be present ; the rectal sphincter is tightly contracted and 
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rectal examination very painful. The examining finger finds the rectal mucosa 
hot and cedematous, and the prostate exquisitely tender. There is con- 
siderable general disturbance, with a raised temperature, foul tongue, and 
obstinate constipation. 

Prostatic abscess often develops, when there is an exacerbation of both 
local and general signs and the onset of throbbing pain in the perineum; 
retention of urine invariably results if not already present. The rectal 
examination reveals softening and, maybe, fluctuation in the prostate, and 
the perineum may become red and swollen. If left the abscess will burst, 
usually into the urethra or bladder, when pus is voided in the urine and per 
urethram ; more rarely the pus discharges through the perineum, or even 
into the rectum. This last is a serious complication, as secondary infection 
invariably occurs with, frequently, the formation of a recto-urethral fistula ; 
it is, therefore, to be prevented by the early opening of the abscess in one of 
the other directions. 

Treatment. In acute prostatitis this consists in rest in bed and frequent 
hot baths combined with the administration of sedatives and laxatives for 
the bowels. Rectal irrigation with hot water serves the triple purpose of 
relieving pain, producing prostatic hyperemia, and promoting micturition 
and defecation ; it is, therefore, to be advocated, and may be carried out 
three or four times a day. Leeches may be applied to the perineum, and often 
give great relief. 

Retention may be relieved by suprapubic aspiration or the passage of a 
rubber or metal catheter, if hot baths and sedatives do not produce the 
desired result. 

When an abscess is present, as indicated by throbbing pain, it must be 
opened promptly in order to avoid any danger of its rupture into the rectum. 
This often may be encompassed by the passage of a metal sound or catheter, 
which evacuates the pus into the urethra, or by incision of the prostate 
through the urethroscope ; in other cases it may be advisable to approach 
the gland through the perineum and drain the abscess by this route. 

(6) Chronic prostatitis is one of the commonest causes of “ gleet,” and very 
often occurs as a complication of fibrous stricture of the urethra. The 
infection in the early stages is confined to the glandular crypts, which show 
epithelial proliferation and degeneration; the secretion, desquamating 
epithelium and micro-organisms are matted in the lumen, and ultimately 
are discharged into the urine as “ prostatic threads.”’ Later the stroma of the 
gland becomes infected, and the gland can be felt to be hard, enlarged and 
nodular, often only one lobe being markedly affected; this stage in time 
passes to one of a small, uniformly hard, fibrotic prostate, due to contraction 
of the fibrous tissue consequent on the inflammatory reaction throughout the 
gland. 

The disease may occur at any period of life, but 1s commoner after thirty, 
and frequently of insidious onset, there being no previous history of acute 
prostatitis during the attack of gonorrhoea. 

Gleet is almost always present, and sometimes there is a very free mucino- 
genous discharge from the irritated prostatic epithelium, which may be so 
copious as to stain and stiffen the linen ; in this case the term prostatorrhaa 
is often given to the condition. 

The patient usually complains of a dull ache or a heavy feeling in the 
perineum, with pain referred along the penis. There is often frequency of 
micturition, and maybe hematuria at the end of the act, while there is a 
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marked tendency to undue lasciviousness and priapism. In cases where much 
fibrosis is present in the gland, or marked urethral stricture exists, there may 
be considerable difficulty in micturition, especially in starting the act, while 
retention of urine is not uncommon. 

Rectal examination will show the abnormal size and hardness of the gland, 
one lobe being often more affected than the other, but the median sulcus is 
always palpable. 

Prostatic massage consists in gently expressing the gland follicles by stroking 
firmly on the organ with the finger in the rectum, and in these cases leads 
to the expression of the characteristic prostatic threads, which will be 
voided in the urine, and the presence of which is pathognomonic of chronic 
prostatitis. 

General symptoms may be marked, especially in young adults, in whom 
prostatorrhoea is present ; thus there is often asthenia and marked neurosis, 
with pains in the perineum and thighs; in these cases the prostate is often 
markedly enlarged, soft and tense, and massage may produce a teaspoonful 
or more of prostatic secretion. 

The treatment consists primarily in treating the urethral infection and 
dealing with any stricture present, and in this relation it must be remembered 
that a very slight and otherwise unnoticed narrowing in the membranous 
urethra often will play an important réle in keeping up prostatic infection. 
Regular prostatic massage, given daily for a week, and then weekly for a 
month or two, is of great value in relieving symptoms and clearing up the 
prostatic infection, especially in the early stages. In old-standing cases, 
where the gland is small, hard and fibrotic, massage is of little value. 

A quiet life should be enjoined, with avoidance of alcohol and sexual 
excitement; open-air exercise is of benefit, but riding and cycling are 
contra-indicated, as the saddle congests the perineum and prostate. Large 
(32 Clutton) cold sounds should be passed in obstinate cases, and where 
a stricture is present often are of much benefit. 

It is sometimes recommended to remove the small fibrosed gland, but this 
is very difficult, as there are dense adhesions to the capsule; where 
much obstruction exists to urinary outflow, a V-shaped area should be seared 
out from the posterior aspect of the urethral opening by the galvano-cautery ; 
these cases are suitable for per-urethral surgery. 

Tuberculous infection of the prostate is unfortunately fairly common in 
youths and young adults with urinary and genital infections. The B. 
tuberculosis usually infects the prostate from the bladder, and the vesicule 
and epididymes are generally also infected via the common ejaculatory ducts ; 
rarely a blood-borne infection may occur, the disease starting in numerous 
foci in the substance of the prostate, and often being overlooked in the 
presence of the coexisting miliary tuberculosis. In the early stages typical 
giant-celled systems and miliary tubercles are present, and later caseation 
and abscess formation usually occur. Tuberculous cystitis, vesiculitis and 
epididymitis generally coexist. 

Clinically a young adult who has noticed some frequency complains of 
pain on micturition, and perhaps hematuria, while there is a sense of deep- 
seated discomfort in the perineum, and sometimes rectal signs suggestive of 
irritation. - 

On rectal examination the nrostate is hard, craggy and irregularly nodular, 
while areas of softening or actual fluctuation often may be detected in late 
cases, The vesicule may be felt to be similarly affected, and in young boys 
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one or other ureter may be felt to be thickened or the base of the bladder 
indurated. 

Chronic abscess of the prostate is usually tuberculous, it being very rare for 
suppuration to occur in other forms of chronic prostatic infection. The pus 
usually points into the urethra or bladder, and is voided with the urine, 
which is for the nonce full of small lymphocytes, débris, and tubercle 
bacilli. 

The treatment consists in dealing with the urinary infection, though radical 
measures of a curative nature are seldom possible when prostatic disease 
manifests itself, as the disease is too far advanced. If one kidney alone is 
infected this should be removed, together with the ureter. Bladder ulcers 
may be diathermatised, and orchidectomy performed on one or both testes 
if necessary, the vasa and vesicule being removed (see p. 941). 

It is seldom practicable or advisable to attempt removal of the prostate, 
but marked improvement, and even cure of the local disease, usually follows 
removal of the other foci in the genito-urinary tract. 

Pulmonary and other foci of infection need consideration before any 
drastic surgical measures are undertaken in the genito-urinary tract. Tuber- 
culin injections on the lines laid down in Ch. VI, Vol. L., are of great value in 
cases of prostatic tuberculosis, while cod-liver oil, open air and sunshine are 
not to be neglected. 

Prostatic calculi, consisting of calcium salts, to which the mucinous gland 
secretion gives a glistening appearance, are by no means uncommonly met 
with in the crypts of a chronically inflamed prostate. Such stones vary in 
size from a millet seed to a haricot bean, and are often dark in colour and 
usually multiple. If confined to the gland they cause little or no symptoms, 
though they may be felt on rectal examination, and if very numerous grate 
on each other; if, however, they ulcerate into the urethra they may cause 
obstruction to the urinary outflow or be passed in the urine. When in the 
urethra they may be heard to click on a metal sound, as it passes, or seen on 
urethroscopy. 

The diagnosis is easy on rectal examination. If the stone is voided in the 
urine it may be mistaken for a renal calculus, but the prostatic stone is 
generally dark and shiny and composed mainly of calcium carbonate. A 
vesical stone of old standing may have a projection passing down through the 
sphincter into the prostatic urethra, this can be felt in the perineum and 
from the rectum ; it usually, however, causes dribbling incontinence, and so 
should not be mistaken for prostatic calculi, which lie below the vesical 
sphincter. 

Treatment. If the stones are causing no symptoms they are best left 
undisturbed, but should they give rise to trouble they easily can be removed 
by the suprapubic route through the bladder. In most cases prostatectomy 
will be advisable. 


PROSTATIC HYPERTROPHY AND ADENOMA OF THE PROSTATE 


The enlargement of the prostate, which occurs normally during adult life, 
is of no surgical interest, as no symptoms arise therefrom; its occurrence 
must, however, be remembered, as a rectal examination in an adult will 
reveal a rounded, soft, smooth prostate about the size of a chestnut or some- 
what larger, with well-marked lateral sulci beyond its borders and a longi- 
tudinal median groove, easily palpable through the rectal mucosa, which 
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moves freely over the gland. Such a prostatic enlargement is physiological, 
and unless any symptoms are present calls for no surgical procedure. 

Very frequently, however, from about the age of fifty, and more often after 
fifty-five, though sometimes not until sixty-five to seventy years of age, a 
series of symptoms develop, which may be described as a “ prostatic syndrome.’’ 
The mental condition of the patient often becomes altered, and he may 
become morose, or, if a quiet man, seek social amusement; there is usually 
more or less eroticism, often with abnormal sexual passions, so that indecent 
exposure or sexual assaults may occur. At the same time there is usually 
some urinary disturbance, which takes the form of increasing frequency and 
precipitancy of micturition, often associated with a tendency to erections, 
especially in the early mornings and the last half of the night, the whole being 
directly attributable to irritation in the prostatic urethra, probably due to 
leakage of a few drops of urine into it, following on the stiffening of the 
bladder neck and consequent failure of the internal sphincter muscle to 
function adequately. Often nocturnal frequency is first observed, but diurnal 
frequency generally coexists. Later, owing to the changes in the prostate 
described below, retention, with distension of the bladder and overflow-incon- 





Fie. 312. Adenoma of the prostate, showing bilateral character of the tumour 
and prostatic tissue compressed around to make a “ capsule.” 


tinence of a continual dribbling character, supervene ; before this state is 
reached there is a period of increasing frequency, most noticeable towards the 
end of the night, so that after 2 or 3 a.m. the unfortunate man is urinating 
every few minutes, by reason of which his sleep is much disturbed and his 
mental condition thereby aggravated. Sudden retention or hematuria may 
be the first sign observed. In this stage infection of the urine with cystitis 
and pyelitis often occurs, which generally proves the last straw for the already 
overworked and often diseased kidneys, so that death usually supervenes 
from uremia. 

These symptoms are invariably associated with changes in the prostate, 
which may take the form of either (1) the development of multiple fibro- 
adenomata, the common type; or (2) dense fibrosis and contraction of the 
gland, which sometimes occur, often after chronic prostatitis; occasionally 
(3) carcinoma develops in the gland, usually in men below fifty-five, but some- 
times supervening on old-standing fibroadenomata. 

(1) Fibroadenomata usually develop after the age of fifty-five, and are 
most often seen between sixty and seventy years of age. They always 
develop in one or both lateral lobes, in the posterolateral part of the gland, 
and possibly arise in the submucous glands over the prostate and near the 
neck of the bladder (Albarran) ; the prostatic tissue thus becomes displaced 
and compressed, and forms a thin capsule around the adenoma and between 
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it and the true capsule of the gland with its contained venous plexus. It is 
from this false capsule that the adenomata are removed at “ prostatectomy ” 
in such cases, which explains the ease with which they shell out, and the fact 
that prostatic tissue and sexual power often remain, as the vasa efferentia, 
though distorted and compressed, usually do not pass through the tumour. 
Many patients will enquire as to whether their sexual powers will remain 
after the operation of prostatectomy, and they can be reassured that in the 
case of the adenomatous prostate, at any rate, there is a very good chance of 





Fia. 313. Adenoma of the prostate. 
Note elongation of the posterior 
urethral wall and fasciculation of 
the bladder. 


their being preserved. 

As theadenomata multiply and enlarge 
they will compress the urethra, and 
bulging most in the direction of least 
resistance, project up as a rounded mass 
into the floor of the bladder, where they 
form the so-called middle lobe of the 
prostate. This middle lobe, it is thus 
seen, is formed entirely of adenomatous 
neoplasm, arising from usually one, but 
sometimes both, of the normal lateral 
lobes of the gland, and therefore has no 
part in the anatomy of the physiological 
prostate. At the same time the neoplasm 
will press on the prostatic capsule laterally 
and project into (1) the urethra, (2) the 
rectum, and (3) also bulge towards the 
pelvic cellular tissue and levatores ani. 

(1) In the urethra, owing to the fact 
that the adenomatous mass develops in 
the posterolateral part of the prostate, 
the anterior portion of which remains 
practically normal in size though 
compressed, the posterior wall alone 
will be appreciably elongated, though 
lateral compression and distortion of 
course occurs. Cuthbert Wallace has 
pointed out that this elongation of the 
posterior wall of the prostatic urethra, 
which is much exaggerated by the 
intravesical projection of the posteriorly 
situated middle lobe, results in the 
gentle curve of the urethra being 


converted into a right-angled bend as it passes through the gland (see 
Fig. 313). The result of this is that any straining to force the passage of 
urine, while dilating the upper limb, will close the lower limb of the urethra 
and produce obstruction to the urinary outflow, with retention; a simple 
mechanical explanation being thus afforded for the well-known clinical fact 
that a man with prostatic enlargement can micturate more easily, and 
often only, if he does not strain to commence the act. 

Occasionally retention may result from a pedunculated middle lobe being 
forced into the urethral orifice and acting as a “ ball valve’”’; such cases, 
however, are not often met with at operation. 

As a result of this obstruction the bladder becomes much hypertrophied, 
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and the muscle fibres stand out as “‘fasciculated bands,” easily seen on 
cystoscopy, when also any upward projection of the gland can be detected. 
It is stated that in advanced cases dilatation of the ureters and hydronephrosis 
may occur, but if they do such changes are so rare as to be seldom met 
with, the spasm of the lower end of the ureter, which occurs normally when 
the bladder is distended, preventing the development of a back-pressure 
distension of this nature. 

(2) In the rectum the gland can be felt projecting beneath the mucosa, 
which moves freely over it; it may be soft or moderately hard. The 
surface is generally smooth, but often harder areas and nodules can be 





Fig. 314. The bladder opened anteriorly and everted to show the intravesical] 
projection of the “‘ middle lobe ” of the prostate. The gland is the seat of 
multiple adenomata. 


detected by the examining finger, while the lateral sulci are more marked, 
and the median one persists, though it may be distorted. 

The absence of rectal projection, it must be remembered, does not 
preclude the presence of an adenoma, which, if small, may project up into 
the bladder only and give rise to marked urinary symptoms. 

(3) In the pelvic tissues pressure may occur on the veins, so that hematuria 
and hemorrhoids are common in such cases ; but sciatic pain 1s never met 
with in simple fibroadenomata, only in carcinoma of the gland do nerves 
become involved. When the neoplasm is very Jarge (and in old-standing 
cases it may reach the size of a small orange) the distortion of the levator 
ani and pressure on the rectum combined often result in loss of control and 
spurious diarrhoea, so that carcinoma of the rectum may be suspected, and 
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evacuation of mucus or fluid feces will occur to a slight extent whenever 
micturition is attempted. 

The adenomata are usually multiple, several occurring closely associated 
in an encapsulated mass, which shows, therefore, an irregular, nodulated 
surface, and on section presents rounded areas of denser tissue lying among a 
fibrous stroma. Such tumours are attached but loosely to the capsule except 
at one or two points, usually at the lower end, where the vessels enter. As 
already pointed out, the capsule consists mainly of displaced and compressed 
prostatic tissue, in which run the distorted vasa efferentia, the fascial gland 
capsule, with the prostatic venous capsule, lying external to the whole. 
These adenomata are always situated in the posterolateral aspect of the 
prostatic lobe and usually occur on both sides, though the mass on one side 
is generally the larger. They vary in size from a hazel nut to an orange, and 





Fic. 315. Adenoma of prostate. x 35. Note granular bodies in gland acini 
(corpora amylacea). 


in consistency from great softness to almost stony hardness, according to the 
amount of fibrous tissue present, so that carcinoma may be suspected. As 
already stated, they will expand most in the direction of least resistance, 
upwards into the bladder, and so produce the middle lobe, rectangled urethral 
deformity, and the various pressure symptoms previously described. 

Microscopically the section of such a tumour closely resembles the appear- 
ance seen in chronic mastitis, and unless it is known whence the specimen has 
come great difficulty may be experienced in diagnosis. Numerous distorted 
and flattened acinar spaces, lined with cuboidal and columnar epithelium, 
lie among a varying amount of fibrous tissue, often very dense and arranged 
concentrically around the glandular acini. 

(2) Fibrosis of the prostate occurs usually in men of from fifty-five to sixty, 
but may be met with as early as soon after forty, especially in patients who 
have had chronic prostatitis following gonorrhea. This variety of prostatic 
inflammation therefore is often associated with and aggravated by urethral 
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stricture (p. 901). The condition cannot be regarded in any sense as neoplastic, 
but isa fibrosis consequent on inflammation ; as would be expected, therefore, 
the whole prostate is affected, hard and often contracted, while the gland is 
densely adherent to the true fascial capsule. This condition sometimes occurs 
as a result of fibrosis after enucleation of an adenoma. This hard ridge-like 
fibrosis, sometimes spoken of as a “‘ Prostatic Bar,’’ definitely interferes with 
the relaxation of the internal sphincter and so greatly impedes micturition. 
Hence attempts at removal are attended with severe bleeding from tearing of 
the veins of the prostatic plexus, besides being often unsuccessful in removing 
the gland and not infrequently resulting in tearing open the pelvic cellular 
tissue and avulsion of the vesicule and even of the vas; this renders this 
type of case peculiarly suitable for some form of perurethral operation. 

The urethra is not elongated, but generally compressed, and there is little, 
if any, intravesical projection. 

On rectal examination the whole prostate is smooth and hard and often 
characteristically flattened, but the mucous membrane of the bowel moves 
freely over it, and the lateral sulci, though not so definite as usual, can be 
palpated. Calculi may be present. The gland may be smaller than normal. 

Microscopically a section shows dense fibrosis, with little or no glandular 
tissue, while infiltration with leucocytes is frequent. 

Carcinoma of the prostate is usually met with in men from fifty to fifty- 
five, and is of the spheroidal-celled type. The condition is discussed on 
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Fie. 316. Bicoudé catheter (gum elastic). 


p. 930; but it may be well to remind the reader that on rectal examination 
a hard and often nodular and craggy gland can be felt, while the bowel 
mucous membrane is early infiltrated and fixed to this, the lateral and median 
sulci are lost, and their places are taken by extensions of the growth into the 
pelvic fascial tissue. On these points and the patient’s age a diagnosis 
usually can be made. Osseous metastases are common, and one of these 
may be the first sign before symptoms of prostatic disease are observed. 

Clinically, an elderly man complaining of “ prostatism,” 7.¢., the symp- 
toms of the “prostatic syndrome” (p. 919), mental irritation, eroticism, 
and urinary frequency, is to be suspected of an enlarged prostate. In this 
respect it should be remembered that “lapses from grace” in elderly men 
of previously unimpeachable character are often attributable to this cause, 
and that the removal of the gland will ensure a cure of what is generally a 
source of worry and distress both to the patient and his friends. 

On examination the lower abdomen is often seen to be distended, and 
should retention be present a pyriform swelling may be observed here. 
Palpation will reveal this to be due to a distended bladder, which is, of course, 
dull on percussion, and pressure on which will cause a desire to micturate. 
Bilateral direct inguinal hernis (Chapter XIV., p. 580) are often present, 
due to the straining to pass water, and their presence in an elderly man always 
should raise a suspicion of prostatic enlargement, which needs treatment 
rather than the hernia themselves. 

It will be found that if after the patient has passed urine a catheter be 
passed, a varying amount of “ residual urine” can be drawn off; this may 
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vary from 3ss to Cij according to the severity and length of history of the 
prostatic trouble. Such urine in old-standing cases is often infected, and if 
B. proteus be present possesses that peculiarly offensive odour which often 
can be detected in public lavatories. 

Rectal examination will reveal one of the conditions described, especial 
attention being paid to the consistence and limits of the prostatic tumour 
and the mobility of the rectal mucosa over this. As already noted, piles and 
spurious diarrhoea are often present. If retention of urine be present a 
catheter must be passed, and for this an instrument, specially long and 
anteriorly curved to allow of its passage through the angled and elongated 
prostatic urethra, has been designed. This is the gum-elastic bicoudé catheter, 
which always can be passed in adenomatous cases, though if it fails in the 
first attempt it should be bent further round, when the catheter will slipin. A 
special silver prostatic catheter is also made, and may be necessary in fibrotic 
and malignant prostates, while here also extra forward bending of the 
gum-elastic bicoudé instrument will nearly always permit of its passage. 

Not infrequently hematuria may be present as a result of venous con- 
gestion ; this, which usually occurs in attacks, may be very free. It is quite 
painless unless a carcinoma be present, and is more common in simple enlarge- 
ment than in malignant disease. It is sometimes the first or only symptom. 

The arteries and the tongue should be examined to ascertain their condition. 

Cystoscopy may be practised with advantage, though difficulty often will 
be experienced in passing the instrument. The hypertrophied muscle 
fasciculi are very noticeable in the bladder wall, as also the spasm around 
the ureteric orifices. The shadow, or even the mass, of the intravesical pro- 
jection can be seen around the internal meatus and its condition noted. 

Diagnosis is usually easy if a proper examination is made. 

(a) Stricture often gives rise to similar symptoms, especially if a fibrotic 
prostate coexists, but the onset of such symptoms in a man over fifty are 
generally prostatic, while in one under fifty they suggest stricture. Moreover, 
the man with a stricture always strains to commence urination, while he with 
prostatic adenoma awaits passively the commencement of the act. In most 
adenomatous cases there is no history of venereal disease or sexual excess. 

(6) Tabes dorsalis may simulate the condition closely if vesical crises occur, 
but the other signs of the nervous derangement are present. 

(c) Chronic nephritis, which often coexists, is a frequent source of hsema- 
turia, which, however, is often accompanied by mild renal colic, due to 
passage of clot down the ureter. In all such cases blood urea and urea con- 
centration tests (Chapter XX.) should be carried out and the amount of 
residual urine be determined before any treatment is advised. 

(d) Carcinoma of the bladder (or rectum if this has spread far) may give 
rise to frequency and hematuria, but pain is always present, and cystoscopy 
will clear up the diagnosis, as also in those rare cases when papilloma occurs 
in an old man. 

(e) Carcinoma of the prostate (p. 930) may be diagnosed usually by careful 
examination and the younger age of the patient ; but in some cases microscopy 
alone will differentiate it. 

Treatment. The ideal treatment is to remove the obstruction and thus 
re-establish the urinary outflow. This usually can be carried out easily in the 
adenomata, which can be shelled readily from their capsule ; but the condi- 
tions are far otherwise in the case of fibrotic and malignant prostates. 

Removal of the gland, really of the adenoma, can be carried out either by 
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the suprapubic or perineal route, the former being much more commonly 
used in this country, while in fibrotic prostates some form of perurethral 
prostatectomy can be used with advantage. Again, in many debilitated sub- 
jects partial removal by a perurethral operation subjects the patient to less 
risks than a suprapubic removal, and will suffice in all probability to enable 
him to micturate for the short span of life remaining to him. 

Before attempting any operation for “ prostatectomy” it is essential 
to examine the patient carefully, in order to ascertain if the kidney condition 
is sufficiently good to ensure that uremia will not supervene. Careful atten- 
tion must be paid to the length of history and to the condition of the patient’s 
tongue, skin and arteries. If the tongue be moist and clean, the skin soft, 
and no undue arteriosclerosis present, the operation will be well tolerated, 
and in such cases the urine generally will be found to be nearly normal in 
content, the residual urine small in amount, and the history short. On the 
other hand, a dry, furred tongue, dry skin, and hard, tortuous vessels, with a 
long history, casts and albumen in the urine, and residual urine large in 
amount, usually contra-indicate radical operation in one stage, and even 
make the performance of a suprapubic cystostomy to relieve retention an 
operation of grave risk. 

In addition, the various tests of “renal efficiency” (Chapter XX., p. 814), of 
which the most reliable is the blood urea content, and the next best the urine- 
urea concentration, must be carried out if possible. A blood urea of over 
40-50 mg. per 100 c.c. contra-indicates immediate radical operation in one 
stage, as also does severe bladder infection. 

Vasectomy. Some surgeons perform a preliminary vasectomy or vaso- 
ligation in order to prevent the ascending suppurative epididymo-orchitis 
which occurs as an immediate or remote result of prostatectomy in a certain 
proportion of cases. Should this occur after operation incision and often 
orchidectomy will be necessary. Others claim that prostatic atrophy and 
amelioration of symptoms follow this operation, while in addition increased 
sexual power results (Steinach). 

Suprapubic prostatectomy is the operation most commonly practised in 
England, while the perineal route has more vogue on the Continent of Europe 
and the perurethral in America. The suprapubic route was first popularised by 
Freyer, and has since been modified by Thomson-Walker and Harris with 
a view to obtaining hemostasis, so as to reduce the loss of blood following 
operation, to enable the bladder to be closed at operation and to prevent 
subsequent fibrosis at the operation site, and has the great advantage that 
it can be carried out in two stages if necessary, and this is often the case. 
Thus in those cases with a furred dry tongue, and a blood urea of over 40 mg. 
per 100 c.c., so often seen when retention is present, a suprapubic cystostomy 
can be performed by puncture under gas and oxygen anesthesia, and a 
de Pesser’s catheter inserted. Even this may prove too great a strain on the 
diseased kidneys, but in those cases where the patient survives, drainage for 
ten days to three weeks often will result in the blood urea falling below 40 mg. 
per 100 c.c. and the physical signs as regards tongue and skin improving 
correspondingly. In such circumstances the radical operation can be carried 
out when this improvement has occurred. 

It cannot be impressed too strongly on the student that in all cases of 
suprapubic drainage, once the patient has got over the immediate effects 
of the operation he should be allowed up daily in a chair, the catheter draining 
through a rubber tube into a urine bottle. By this means the mental wander- 


926 DISEASES AND INJURIES OF THE GENITALIA 


Ing and pulmonary complications, so often seen if these elderly people are 
kept in bed, can be avoided. 


The one-stage operation for suprapubic prostatectomy is described here, but the 
surgeon will realise that often it is necessary to do it in two stages. (In a suprapubic 
drainage, when a subsequent prostatectomy is in view, the incision should be placed 
as high as possible, as the second operation can then be conducted below the first 





Fia. 317. Adenoma of prostate in situ. a, Adenoma. 6, Mucous membrane 
c, Internal sphincter. 





Fic. 319. Mucosa fallen into the cavity. 


incision, and the danger of opening the adherent peritoneum much lessened and 
usually avoided thereby.) 

The pubes having been shaved and cleansed, the table is slightly tilted down 
towards the foot end, so as to facilitate free passage of fluid from beneath the patient, 
whose legs are separated, the feet being supported on a board, so as to keep them dry. 
A ‘“ Hamilton-Irving”’ suprapubic box should be fitted to the patient prior to 
operation if (as is our practice) it is intended to use one afterwards. 

General anzsthesia with ether is preferable to gas and oxygen, an the deeper 


PROSTATECTOMY 927 


ansesthesia lessens shock and gives better muscle relaxation. Some surgeons advocate 
spinal anesthesia in these cases, but it has no advantage over open ether. 

The surgeon (unless able to use his left hand) usually stands on the left of the 
patient, as his right hand is then available for enucleation of the gland. 

A catheter is passed and the bladder distended, unless it is already full of urine ; 
the catheter is then withdrawn. A suprapubic incision is then made, either vertical 
or horizontal, just above the pubes and to the left of the midline, the left rectus is 
exposed and retracted outwards, the transveérsalis fascia opened and the peritoneum 
displaced upwards from the distended bladder. This is incised in the midline, in an 
avascular area, there being no need to secure the viscus to the abdominal wall before 
opening it. A finger is then inserted and the prostate palpated and identified. The 
left index finger is inserted into the rectum and the gland elevated and steadied 
by this throughout the operation of enucleation, which is usually carried out by 
the right hand, the index and middle fingers of which are inserted into the 
bladder. The index finger is passed into the prostatic urethra, and the mucosa 
scratched or cut through, together with the underlying tumour capsule ; the finger 
is now worked around the adenoma, which generally can be enucleated rapidly and 
easily. The adenomata from the two lobes may come out separately. On removal 
of the mass the rectal finger is withdrawn and the glove changed on the left hand ; 
a catheter is passed into the prostatic cavity through the urethra and irrigation 
freely carried out with hot saline (125° to 130° F.), when the internal sphincter and 
levator prostati muscles will be felt to contract up and nearly obliterate the cavity 
from which the neoplasm has been shelled out ; at the same time, partly from this 
muscle contracture and partly from the heat, hemorrhage is arrested. Massaging the 
prostatic cavity will also assist to stop the bleeding. This practice will obviate the 
necessity for either putting the patient up in the Trendelenburg position, opening 
the bladder widely, inserting a light and pulling up and exposing the prostatic bed to 
arrest hemorrhage, as advocated by Thomson-Walker, a proceeding attended often 
by considerable shock, or the insertion of a Pilcher’s rubber bag with a like object, a 
practice likely to result in sepsis, with its attendant danger of secondary hemorrhage. 
While the irrigation is continued a very large rubber drainage tube is inserted, down to 
the pouch, and the muscle and fascial planes closed around it. The very large tube 
is necessary to allow blood clot to escape: if necessary, the prostatic cavity can be 
packed down it if bleeding subsequently occurs. The skin is sutured and the Hamil- 
ton-Irving box applied. Irrigation is now stopped. The tube can be withdrawn in 
forty-eight hours, or sooner if extruded ; the Hamilton-Irving should be worn till free 
urination occurs per urethram, in usually from ten days to three weeks ; the patient 
can be allowed up in a chair at the end of ten days. 

Harris has used a further modification which not only secures fairly adequate 
hemostasis, but also fastens the posterior mucosa down into the prostatic cavity, 
thus re-establishing the mucous lining of the urethra and preventing the possibility 
of the formation of a prostatic bar subsequent to the operation. In addition, it 
allows the bladder to be closed and drained through a catheter inserted via the 
urethra, which saves the patient a long convalescence, together with the discomfort 
of wearing a suprapubic box. 

It must be realised, however, that hemostasis is not always perfect, and a certain 
proportion of these cases have to have the bladder re-opened a few hours after 
operation to allow removal of clot, and that in these cases a suprapubic box must be 
worn and no shortening of post-operative convalescence must be anticipated. 

In our opinion bladder washing per urethram after the operation is best avoided 
unless the urine becomes very foul, the urinary passages being flushed from above 
by diuresis, induced by administration of gin and copious hot drinks, while a mixture 
such as :— 


BR Hexamin : . : a) 
Ac.Sodii.Phosph. . . . .  . 498% 
Inf. Buchu ad . ; ; ; ; . . 3isix-hourly, 


may be given for ten days or a fortnight ; after which, if any mixture is necessary, 
the following should be substituted, in order to avoid renal irritation from the 
hexamine : 


B Pot. Cit. ; : ; : ; . gprs. xxx to Ji 
Tinct. Hyoscyami . 3 ; ‘ : . Mx 
Inf. Buchu ad . ° : ‘ : : . Zi t.ds. 
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Many surgeons use regular daily bladder washing with some mild antiseptic solution. 
It can then be done up the urethra without a catheter by means of a Higginson’s 
syringe. 

Perineal prostatectomy is seldom practised ; the patient is placed in the litho- 
tomy position and a transverse incision made in the perineum just in front of the 
anus. The rectum is now separated from the prostate, and this must be carried out 
very cautiously as the bowel is very liable to be opened ; should this accident occur 
the rent must be sutured, the wound drained and the operation abandoned. The 
urethra is opened and a Young’s expanding prostatectomy retractor passed up and 
opened, so as to pull the prostate into the wound. The exposed lower end of the 
urethra is then cut through, the adenoma enucleated with the finger or a dissector, 
and Wildbolz’s suture of the cut urethral ends is carried out, as this is a distinct 
advance on Young’s original method where drainage was carried out through the 
perineum and the urethra left to granulate around a catheter. A modification of 
this method, as practised by some surgeons, gives a far better exposure of the prostate, 
and consists in approaching the gland laterally through a large incision opening up 
the ischiorectal fossa. 

Perurethral Prostatectomy. In America and in this country, modifications 
of Young’s punch—with which in some cases a diathermy cautery is incorporated— 
have been used for the removal of portions of the prostate through the urethra. 
Indeed, some surgeons claim that the entire prostate can be removed by this method, 
but such claims must be entertained with considerable doubt. 

The bladder having been distended with sterile fluid, a continuous stream is main- 
tained through the prostatome so as to keep the prostatic urethra dilated, and under 
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direct vision slices of the prostate are removed ; these being subsequently washed 
out from the bladder, if necessary. 

Diathermy is used to secure hemostasis, and the bladder is subsequently irrigated. 
This method is particularly suitable for fibrous prostates, the removal of prostatic 
bars and for securing the passage of urine in cases where the patient is too feeble to 
stand suprapubic prostatectomy. We do not advocate it in cases where large 
adenomata occur in a healthy individual, as these can be more satisfactorily and 
adequately removed by the suprapubic or perineal routes. 

A troublesome complication often seen after any form of prostatectomy (within 
two or three weeks) is an epididymo-orchitis. To prevent this some surgeons make 
a practice of tying both vasa deferentia at the time of the operation. 


Sequela. After prostatectomy by either route it may be found that fibrosis 
and scarring in the cavity prevent the natural passage of urine, and so keep 
open the suprapubic wound if this be present. In most cases the regular 
passage of urethral sounds will effect a rapid cure, and should be practised in 
all cases where urine 1s not passed naturally in a fortnight after prostatectomy. 
Should this fail, however, a further operation will be necessary to excise the 
fibrous diaphragm formed by the scar tissue. Occasionally a fibrous dia- 
phragm of this kind may appear months after the operation and give rise to 
retention. 

Fibrous Prostatitis. As already discussed, when considering the tough 
fibrotic prostate, where obstruction to the outflow is usually the chief 
symptom, enucleation is not only often impossible, but frequently dangerous 
and even fatal, from the severe he»morrhage which ensues consequent on 
tearing of the veins of the prostatic plexus. In these post-inflammatory 
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cases, therefore, where the whole gland is adherent to the true capsule, 
enucleation should not be attempted, and some other means must be resorted 
to for the relief of the urinary symptoms. 

In view of the frequent coexistence of a fibrous urethral stricture, some 
means of dilating this, and incidentally the narrowed prostatic urethra, such 
as the passage of sounds, often will give considerable relief. The improvement, 
however, is usually only temporary, and some method must be employed 
for the removal of at least a portion of the prostate and the establishment of 
a normal urinary outflow. 

Various operations have been designed, the principal of which is the 
excision of a wedge-shaped portion of the prostate on the posterior aspect of 
the urethra, the wedge having its base towards the bladder. This is best 
carried out by the diathermy or galvano-cautery through a posterior urethro- 
scope or cystoscope (perurethral prostatectomy, see above), but may be 
accomplished by use of the knife, punch, forceps or scissors through a 
suprapubic cystotomy wound. In the latter case it is essential to obtain a 
good view of the operation area. Great and usually permanent relief follows 
operations of this type, though sounds will be required regularly to keep 
open the channel in the prostate and the coexisting urethral stricture. 

After operations, at times, difficulty of micturition is caused by a fibrous 
‘diaphragm ” ; here the regular passage of sounds or a perurethral division 
usually effects a cure. 

Such operations as castration and ligature of the vasa deferentia, which 
used to be practised, have nothing to recommend them. 

There remain a number of cases where physical signs, high blood urea or 
other conditions contra-indicate any operative procedures, and others in 
which, after a preliminary suprapubic drainage, the blood urea remains per- 
sistently high, showing that chronic nephritis is present and absolutely contra- 
indicating removal of the obstructing prostate. In such cases it is not usually 
wise or justifiable to perform perurethral prostatectomy, which is often fatal 
unless cases are selected as carefully as for removal of the gland. 

In the former case resort must be had to regular catheterisation to relieve 
the urinary retention and frequency. Bicoudé gum-elastic catheters should 
be used, and the patient will have to be taught to use them himself. The 
importance of asepsis in the passage of the instrument and the necessity of 
carrying it in an antiseptic solution in a portable catheter case must be im- 
pressed on the patient, who, however, seldom heeds the advice given. As 
a result many old gentlemen early in “ catheter life’ get cystitis, and often 
suppurative epididymo-orchitis (p. 938), as a result of catheters being carried 
loose in the hat or pocket, and passed after lubrication with unsterile vaseline, 
or even saliva! Patients seldom survive more than eighteen months or two 
years from the commencement of a “ catheter life,’ unless their circumstances 
and intelligence are very good. 

The second type of case, where a suprapubic cystostomy exists, is best 
met by the fitting of a permanent suprapubic apparatus. This consists of a 
metal tube, which passes through the wound into the bladder, fitted into an 
abdominal belt, and draining into a rubber bag worn on the inner side of the 
thigh inside the trouser. Two such apparatuses should be purchased and worn 
on alternate days, that not in use being boiled for twenty minutes and carefully 
dried to prevent any infection or uriniferous odour. A similar apparatus is 
also worn in carcinoma of the prostate and impassable and impermeable 
urethral stricture which cannot be relieved. 
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CARCINOMA OF THE PROSTATE 


Carcinoma of the prostate is usually met with in men from fifty to fifty-five 
years of age, but may occur earlier ; it will be seen that the malignant disease 
occurs in younger patients than does adenoma. The neoplasm is usually 
spheroidal-celled and contains much fibrous tissue, being analogous to 
scirrhous carcinoma of the breast, which it closely resembles on microscopic 
section. Occasionally the tumour is of the columnar-celled type, when it is 
not so fibrotic, but disseminates and spreads much less widely. 

Metastases are fairly common and usually occur in the bones, especially 
those of the pelvis and lumbar vertebrae and more rarely of the skull and the 
clavicle; it is of interest to note that metastases from a prostatic carcinoma 
may cause a dense formation of new bone, being thus unlike most secondary 
carcinomata, where new bone formation is conspicuous by its absence 
(Chapters VIII. and XVIII., Vol. I.). 

The growth extends locally into the bladder and urethra, where it ulcerates 
and causes hematuria ; into the rectum, where ulceration may occur; and 
into the pelvic cellular tissue, where involvement of veins causes piles, and 
infiltration of the pelvic nerves gives rise to sciatic pain, which is often 
bilateral. In late cases constriction of the iliac veins may give rise to a 
characteristic oedema of the perineum and inner side of the thighs. 

Occasionally malignant changes supervene in adenomatous tumours in 
old men, when growth becomes more rapid and symptoms increase ; in such 
cases enucleation is difficult, as the growth invades the capsule. 

In cases of fibrotic prostate carcinoma not infrequently supervenes, its 
onset being indicated by the development of sciatic pain and hematuria, 
while the gland enlarges rapidly and invades the surrounding pelvic tissues. 

Clinically the signs of the “ prostatic syndrome” (p. 919) are often 
absent, while urinary obstruction develops and progresses rapidly, and usually 
occurs in a younger man. In addition, there is later persistent pain in the 
perineum and back of the thighs and legs, due to involvement of the sciatic 
nerves ; hematuria is sometimes present, and is then constant. Retention 
of urine is often an early sign, while nocturnal frequency seldom develops. 

Rectal examination shows the gland to be bard, nodular and craggy, and 
perhaps ulcerating, while the rectal mucosa is fixed to it and does not slide 
over the prostate under the examining finger. Moreover, the gland is not 
confined to the normal limits of its capsule, and the carcinoma can be felt 
extending into the pelvic tissue both up behind the bladder and laterally, 
so that the median and lateral sulci are obliterated. 

In late cases codema may be present on the inner side of the thighs and 
lymph nodes be felt along the aorta, but this is seldom possible. Metastases 
in the bones may be the first sign of the prostatic disease. 

The manifestations of the disease may be roughly divided into three groups : 
(1) the latent type, where the presence of carcinoma is found only on removal 
of the prostate. Here the prognosis is fairly good; (2) the invasive type, 
which rapidly invades the pelvic fascia and gives rise to pain down the legs ; 
(3) the metastatic type, with early secondaries in the bones, especially the 
femur and vertebra. 

Treatment is of little avail, and death usually ensues in about a year or 
eighteen months. Deep X-ray therapy offers the best hope of cure, while in 
cases with difficulty in micturition a perurethral resection will permit the act, 
though as it divides the gland capsule the carcinoma often increases rapidly 
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and soon reblocks the urethra. In early cases enucleation of the gland may 
be attempted, but seldom removes the disease; Young practises excision of 
the entire gland with the base of the bladder, vesicule and pelvic glands, a 
severe and often fatal operation. Radium may be inserted into the prostatic 
urethra by means of a catheter, or into the gland in the form of needles, but 
is of doubtful value, although it eases pain and sometimes effects improve- 
ment temporarily—it allows the growth to escape into the surrounding tissues. 

In most cases a permanent suprapubic cystostomy offers the best relief 
and allows the escape of urine. It should be performed so soon as urinary 
symptoms become marked. 

The diagnosis is usually easy, but in the early stages confusion may exist 
with adenomata, and more especially fibrotic prostate, in both of which 
conditions, however, rectal examination shows the enlargement to be limited 
by the normal gland capsule. 

Carcinoma of the rectum may be simulated. 

In conclusion, it should be remembered that in any man over forty the 
onset of sciatica, especially if bilateral, or the appearance of nodules on the 
skull, clavicle or other bones calls for rectal examination with a view to 
ascertaining the condition of the prostate, and also to determine that no 
rectal neoplasm is present. 


INJURIES OF THE TESTIS, EPIDIDYMIS, SCROTUM, TUNICA 
VAGINALIS, SPERMATIC CORD AND VESICULA SEMINALIS 


Injuries of the testis and epididymis are, owing to their somewhat exposed 
position in the scrotum, by no means uncommon, and are always productive 
of sickening pain, vomiting and great shock. 

Contusions usually occur during athletic games, but may be the result of 
deliberate assault, when the organs may be so crushed as to be disorganised 
and need removal. There may be oedema, bruising or actual laceration of 
the scrotum, while the affected organ is usually swollen and exquisitely 
tender, and effusion may be present into the tunica vaginalis (p. 951). 

Treatment consists in rest and the application of evaporating lotion to the 
scrotum, while the damaged organs should be supported in a suspensory 
bandage. In severe cases morphia may be given for pain and shock, while 
if the gland is much disorganised excision may be necessary. 

Wounds of the testis may result in war, from self-mutilation or attempted 
castration. The injured organ may be projecting through a scrotal wound, 
or may have been ablated ; if the tunica albuginea has been incised, a large 
mass of disrupted tubules is usually fungating through the incision. 

Should sepsis supervene in these cases, fungus or hernia testis results, 
when a mass of suppurating, gangrenous and sloughing granulation tissue 
and disorganised tubules projects through the hole in the tunica albuginea. 
In crushing and gunshot wounds the gland is often disorganised, and much 
shock is present. 

Treatment consists in cleansing the gland, clipping away protruding tubules, 
and closing the wound in the tunica albuginea. The testis is then replaced 
in the tunica vaginalis, and this and the scrotum are closed around it after 
excision of the edges of the wounds; drainage is often advisable for the first 
twenty-four hours. Where the gland is disorganised or sepsis and hernia 
testis have supervened orchidectomy should be practised. 


Orchidectomy and Castration are the operations for the removal of one or both 
testes respectively. The former operation is practised to remove a disorganised or 


932 INJURIES AND DISEASES OF THE GENITALIA 


diseased gland, while the latter, though extensively practised in the East to provide 
eunuchs in the harems, is seldom carried out in Europe and America. Castration, 
however, may be sought by choir boys to prevent the voice “ breaking,”’ and is also 
sometimes necessary in bilateral testioular disease, usually tuberculous. 

The operation is simple ; the pubes having been cleansed and the patient anzsthe- 
tised, an incision is made over the external abdominal ring and the spermatic cord 
identified. This is then freed and the testis and surrounding tunica vaginalis drawn 
up from the scrotum by traction on it; the cord is then ligatured firmly in two 
places and divided between these. In tuberculous cases the incision is carried up 
through the inguinal canal, and the cord traced up to the internal ring where the 
vessels are ligated ; the vas is then traced to the vesicula seminalis, which can be 
also removed if it be diseased. The wound is closed with a series of sutures or 
Michel’s clips. 

Where a scrotal wound exists, the testis can be removed through this if so desired, 
great care being taken to ligature the cord securely. 


The scrotum may be incised or lacerated in any injury to its contents, but 
also may be damaged when these are left intact. In either case, so far as 
the scrotum is concerned, treatment must be carried 
out on the lines laid down in Ch. IV., Vol. I. 

Contusion of the scrotum results in extensive 
bruising and swelling of that organ owing to the 
laxity of the connective tissue deep to the dartos 
muscle. 

Owing to their protected position the vesicule 
seminales are seldom, if ever, injured. 

The spermatic cord may be damaged in stab 
wounds of the groin, or occasionally at operations for 
hernia, when an incised wound results. Hemorrhage 
from the pampiniform plexus is very free, and calls 
for open operation to secure and ligature the cut 
veins, which may have retracted to a considerable 
distance from the wound. 

Thromboangiitis obliterans has been described in 
the vessels of the spermatic cord (see Vol. I., Ch. X.). 
It may closely resemble a tuberculous epididymis. 

Subcutaneous rupture (he@matocele of the cord) may 
occur as the result of kicks and blows, and again 
hemorrhage is free, and tends to gravitate into the 
scrotum from the inguinal canal. The whole cord 
presents as a thickened globular mass, which at 
operation is of a deep plum colour. 

Treatment consists in operation to secure the bleeding vessels. Occasion- 
ally a thrombosed vein may occur as a hard tender cord in the scrotal portion 
of the cord, and in this case no treatment is called for unless infection and 
suppuration supervene, when incision will be necessary. 

The vas deferens may be torn rarely or cut from wounds or violence, but is 
more often severed during the careless cleaning of a hernial sac at operation. 
Suture may be performed, but it is very doubtful if the duct is ever re- 
established, and if the testicle becomes swollen and painful at or after coitus, 
orchidectomy will be necessary. In most cases, however, no untoward 
results occur, and certainly in the cases we have observed no atrophy of the 
gland resulted. 

Torsion of the testis, or more correctly speaking ‘‘ torsion of the spermatic 
cord,” usually seen in boys and adolescents, may be the result of catching the 
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testis on the thigh in a sudden turning movement, but often no such history 
can be elicited. The condition is more common in undescended testes where 
a long and lax lower end of the cord exists inside the tunica vaginalis, and a 
marked mesorchium permits of rotation of the testicle ; in the fully descended 
organ the twist sometimes occurs entirely inside the tunica vaginalis. One, 
two or more rotations of the gland on the cord will result usually from right 
to left, so that the circulation is impeded and the whole testis and epididymis 
become swollen and a rich purple in colour (resembling a plum), while if the 
condition is unrelieved gangrene will ensue. There is usually a blood- 
stained effusion into the tunica vaginalis, the distended condition of which, 
especially if the testis is in the inguinal canal, often leads to the incorrect 
diagnosis of strangulated hernia. In other cases it is only the hydatids of 
Morgagni which undergo the torsion. 

Clinically, in the vast majority of cases the onset is definite and sudden, 
with intense pain, nausea and vomiting, which coincide with the appearance 
of a tense, tender swelling in the region of the testis, which sometimes can 
be felt to be rotated with the epididymis lying anteriorly. Frequently 
slight fever may be present. The attacks may subside spontaneously, 
but often recur, and ultimately gangrene of testis, with loss of pain, will 
occur following a severe attack, when unless operation be undertaken 
promptly peritonitis is likely to follow the sloughing of the undescended 
organ. If only the hydatid is twisted, the painful swelling is confined to the 
top of the testis. 

Diagnosis is by no means easy, as acute orchitis closely simulates this condi- 
tion, and in both fever will be present, but usually the youthful age of the 
patient and the absence of signs of urethral infection will clear up the 
question. Infarct or thrombosis of the spermatic cord will closely resemble 
the condition. 

Strangulated hernia is closely simulated if the testis be in the inguinal 
canal, but here the absence of fever, the absence of the testis from its 
normal place in the scrotum and the signs of acute obstruction should 
establish the diagnosis. 

A testis in Scarpa’s triangle, if strangulated, may simulate closely an acute 
inguinal adenitis, while if retroperitoneal there may be marked abdominal 
rigidity with tenderness and vomiting, so that pelvic peritonitis (which may 
be present in these cases) or even intestinal obstruction may be suspected. 

Treatment. This consists in operation to expose the testicle by opening 
the tunica vaginalis, when the plum-coloured organ is revealed. If the 
case is early the cord may be untwisted and the testis stitched to the 
tunica to prevent recurrence, but if late and gangrene threatens, orchidectomy 
must be carried out. 

A congenital hernia, if present, should be cured. 

The tunica vaginalis may be contused or wounded with the scrotal 
contents, but is most often damaged when tapping a hydrocele. In such cases 
hemorrhage occurs from the veins, and a hematocele results, presenting as an 
oval, opaque, fluctuant swelling lying around the front and sides of the testicle 
which cannot be palpated. The condition is fully discussed on p. 955. 

Treatment in the early stage consists of rest and a suspensory bandage with 
withdrawal of blood by “tapping,” if this does not absorb in a week. In old- 
standing cases orchidectomy and removal of the mass is called for. If sup- 
puration occurs prompt incision and drainage are necessary to preserve the 
testicle. 
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CONGENITAL ABNORMALITIES OF THE TESTIS AND 
PROCESSUS VAGINALIS 


Very few authenticated cases have been recorded either of absence of one or 
both testes, nor of the presence of an accessory organ. 


Development. It will be remembered that each testis is developed from the 
genital ridge, lying to the inner side of the Wolffian body in the retroperitoneal 
tissues of the dorsilumbar region. This mesodermal mass is invaded by islets of 
coelomic epithelial tissue from which the seminiferous tubules are subsequently 
developed ; these tubules ultimately connect with the Wolffian duct, from which 
the vas and vesicule develop, through some of the Wolffian tubules which form the 
epididymis. About the fifth month of foetal life the testicular mass begins to descend 
behind the peritoneal cavity towards the scrotum, which it reaches about the ninth 
month of intrauterine life, pulling down with it as a tubular process (processus 
vaginalis) the peritoneum attached to its anterior and lateral surfaces. This 
** descent of the testicle’ is brought about by means of the gubernaculum testis, a 
band of fibrous tissue containing some unstriped muscle fibres, which is attached at 
its upper end to the lower pole of the testis and the adjacent peritoneum. The lower 
end is attached normally to the bottom of the scrotal pouch (external genital ridge), 
but it may get displaced into the perineum, crural canal, or between the layers of 
the abdominal! wall after emerging from the external abdominal ring and the testis 
may be drawn into one of these abnormal positions (misplaced testis). If the tunioa 
around this and also the process in the scrotum become the seat of fluid effusion, a 
bilocular hydrocele results. 

Further, the gubernaculum gains attachment to the front of the sacroiliac joint, 
the internal abdominal ring and the pubic spine, so that the descending testicle may 
be arrested at any of these points (undescended testis). 

In any of these cases there will be a peritoneal sac drawn down around the testis, 
so that a congenital hernia (Chapter XIV., p. 581), often interstitial in type, is a 
common complication of these testicular malpositions ; moreover, a second sac may 
be drawn down to the scrotum or elsewhere by an extra attachment of the upper end 
of the gubernaculum, when a “ hernia-en-bis sac ’’ results (Chapter XIV., p. 588). 

The processus vaginalis is normally obliterated except in its lowest part, where it 
persists as the tunica vaginalis around the testis, but it may remain patent throughout 
its entire length, when a vaginal congenital hernia results, or in its upper part, the 
tunica vaginalis being shut off, when a funicular congenital hernia is formed (see 
p. 582). 

Should the sac be obliterated above and the tunica vaginalis be shut off below, an 
encysted hydrocele of the cord results if the cyst is unilocular, and a diffuse hydrocele of 
the cord if there are multiple small cysts. This latter condition is also sometimes met 
with along the course of the spermatic vessels behind the peritoneal cavity. 

Normally the testis reaches the pelvic brim about the fifth month, the inguinal 
canal during the seventh month, and the scrotum at the ninth month of intrauterine 
life. These facts are sometimes of value from a medicolegal standpoint in establishing 
the age and possible viability of male children at post-mortem examination. It 
must further be remembered that in childhood the power of drawing the testes up 
into the inguinal canal persists, asin the lower mammals. 


Undescended and Misplaced Testis. These two conditions can be discussed 
together from a clinical standpoint, though as already pointed out above 
their developmental origin is not the same. 

(2) A misplaced testis is usually situated in the perineum, but may occur in 
Scarpa’s triangle just at the exit of the crural canal, or lie in the abdominal 
parietes between the external oblique aponeurosis and Scarpa’s fascia, when 
it is easily palpable. The scrotum on the affected side is usually moderately 
formed, and not infrequently contains a pouch of peritoneum into which a 
hernia may descend ; should a hernial sac, as is often the case, also exist 
around the misplaced organ a hernia-en-bis sac occurs. The scrotal hernia is 
often mistaken for a testis, and the patient considered to possess three such 
organs. 
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(6) An undescended testis is commoner than a misplaced one, and in a 
small percentage of cases the condition may be bilateral. The testis may be 
situated retroperitoneally in the region of the sacroiliac joint, but more 
commonly lies in or just outside the inguinal canal, in which situations it is 
readily palpable. A word of warning is necessary in regard to diagnosing 
undescended testis (or testes) in small boys, for firstly it must be remembered 
that in premature babies the testes will not be descended at birth, nor for a 
month or two afterwards, and secondly, small boys when cold or frightened 
often will retract the testes up into the inguinal canals and so simulate double 
undescended testes. This power exists up to the age of approximately seven 
years, 

As with misplaced testes, congenital hernia is a common accompaniment 
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of the undescended testicle, but hernia-en-bis sac is rarely met with in this 
condition. 

Severe epi- and hypospadias are always accompanied by non-descent of 
the testes (pp. 892, 894). 

Pathology. In both conditions, and more especially in non-descent, the 
testis is usually poorly developed both in size and glandular elements, while 
the epididymis is generally long and loosely attached by an elongated mesor- 
chium. On section the gland is seen to be firmer and whiter than the normal 
testis, and on microscopic examination the ducts are found to be occupied 
by solid masses of polyhedral cells, showing little or no signs of active sperma- 
togenesis ; the cells giving rise to the internal secretion are, however, normal 
in appearance, though surrounded by more fibrous connective tissue than is the 
casein the normal gland. It has been stated that such testes are more liable to 
be the seat of malignant neoplasms, but there seems little evidence in support 
of this assertion, though it must be admitted that the abnormal situation of 
such glands renders the early recognition of the tumour more difficult should 
itoccur. They are certainly more liable to injury if lying over the pubic spine. 

Clinically the boy is usually small, undersized, for his age, and not well 
developed sexually, especially when the condition is bilateral. Puberty is 
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late and sexual desire seldom marked, though such cases, even with double 
undescended testes, are capable of parenthood—usually for a short period, 
from about twenty to thirty years of age. These signs are not so marked in 
cases of misplacement, where sexual development may be normal. On 
examining the local region the scrotum will be seen empty and ill-developed 
on the side of the lesion, or almost absent in bilateral cases, This sign may 
not be obvious if a hernia be present in the scrotum. 

An ovoid swelling, varying in size with the age of the patients, but roughly 
corresponding to that of the other testis, may be detected in the perineum, 
abdominal wall or Scarpa’s triangle in misplaced organs, and in or just below 
the inguinal canal in undescended testes. 

Palpation will show this to be a testicle, and gentle pressure elicits the 
typical sickening sensation, though not to so marked an extent as in a normal 
organ. Coughing generally demonstrates the coexistence of a hernia, which 
may indeed mask the testicular swelling, while occasionally a hydrocele may 
be present around the viscus and will, of course, be translucent. It must be 
remembered that a long mesorchium usually exists, so that the epididymis 
appears as a separate organ in many cases, and moreover that torsion of the 
viscus is particularly liable to occur in these cases. 

Diagnosis usually presents no difficulty if a careful examination be made. 
Rough handling or a cold room may cause a child to retract the testes and so 
simulate bilateral non-descent, while a scar following removal of one or both 
organs may escape notice. 

Treatment, As a general rule no treatment should be undertaken until after 
the tenth year or, better, the sixteenth, as the testis often descends at this 
period or even later. In undescended testis it is justifiable to give injections 
of “* pregnyl,” or other preparations containing adrenal and pituitary hormone, 
and these are often successful in procuring descent ; parents must be warned 
that undue development of the external genitalia and sexual precocity may 
result from the injection. Should this fail, and always in malplaced testis or 
where hernia is present, operation is called for. If possible the organ should be 
exposed, freed and placed in the scrotum, where a bed must be prepared for 
its reception, but often this may be impracticable, as the cord is frequently 
too short to allow it to reach the scrotum or to lie there without tension. In 
order to combat this many surgeons divide all fibrous tissue and the pampini- 
form plexus, and even separate the epididymis from all but the upper extremity 
of the organ, so as to enable it to lie in the scrotum; such measures are 
justifiable in candidates for the public services, where absence of a testis 
from the scrotum is a bar to admission. Much help can be obtained in draw- 
ing the testis down if the cord is short by mobilising the peritoneum and 
spermatic vessels on the posterior wall of the abdomen as far up as possible. 
Torek’s operation consists in implanting the testis, drawn through an incision 
in the scrotal wall, into a bed prepared for it in the subcutaneous tissue of the 

same thigh ; after some three months this is freed and replaced in the scrotum, 
both which and the cord have been stretched by the patient’s movements. 
Other surgeons stitch the organ through the scrotum to the opposite thigh, or 
to a metal suspension frame (Watson Cheyne), or pass it through a slit in the 
septum to the opposite side of the scrotum (P. Turner), but when the stitches 
are withdrawn the testis often retracts up and lies over the pubic spine, where 
it is very liable to injury, and becomes a source of pain and annoyance. More- 
over, after such severe handling the gland usually fibroses, atrophies and 
becomes functionless. 
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If, therefore, the gland cannot be replaced in the scrotum without tension 
and a severe operation, it is better either to fix it in the retroperitoneal tissue 
near the internal abdominal ring by means of a catgut suture, or to remove it. 
Inasmuch as abdominal reposition leaves the gland with its internal and 
often external secretion, and as the greater frequency of malignancy in such 
testes does not appear to be established we are in favour of this procedure. 

In those cases where a hernia coexists, the sac of this must be cut across 
and dissected from the cord, and its neck transfixed and ligated, before the 
testis 1s dealt with. 

Congenital hydroceles are discussed on p. 951. 


DISEASES OF THE TESTIS AND EPIDIDYMIS 


The testis, epididymis, vas, and tunica vaginalis are so intimately asso- 
ciated both in their functions and anatomically, that any disease of one of 
these organs will affect the others to a greater or less extent. In the sub- 
joined account of the affections of these viscera, where the conditions will be 
discussed in relation to individual organs, and signs and symptoms indicated 
as applying to each, it must be understood clearly that pathological changes 
of a similar nature will generally coexist in neighbouring tissues, where they 
will give rise to appropriate clinical manifestations. 

Acute infections of the testis and epididymis may occur (1) rarely as the 
result of infection of wounds involving the tunica albuginea, and in such cases 
the infection is usually pyogenic. 

Clinically the testis becomes swollen and tender, and granulations and pus 
exude along the track of the wound, while in many cases these develop into 
a definite hernia testis. A hydrocele, hematocele or pyocele will develop in 
the tunica vaginalis and may mask the testicular condition. The whole 
testis may become infiltrated with numerous abscesses, or may slough, 
forming a necrotic mass, in which case the wound and surrounding scrotal 
integument are often gangrenous. There will be usually engorgement and 
tenderness of the cord, in the course of which abscesses may develop. 

The general signs are often marked, there being high fever, malaise and 
constipation, while vomiting and even rigors are not uncommon. 

Diagnosis should present no difficulty in these cases if acute traumatic 
orchitis be excluded on the history. 

The treatment consists in freely laying open the wound track, and, if a hernia 
testis be present, the tunica albuginea, so as to allow free drainage. Should 
sloughing occur, or the testicle be much disorganised, orchidectomy should be 
performed through an enlargement of the scrotal wound, a drain being left 
in situ for forty-eight hours. As it is doubtful if the gland ever functions 
after a severe infection no hesitation need be felt in performing orchidectomy 
in these cases. 

(2) More rarely still a pyeemic abscess may occur in the testis or epididymis, 
when the organ will become swollen and tender, and a fluctuant hydrocele 
form around it. If the abscess is in the posterior part of the gland fluctuation 
and redness may be detected behind the hydrocele. There is marked con- 
stitutional disturbance, and probably other abscesses will be present. 

(3) In mumps a blood-borne infection not infrequently occurs, which, how- 
ever, never goes on to suppuration. Usually about ten days after the appear- 
ance of the salivary glandula. swelling, one or both testes become painful and 
swollen. On examination the testes can be felt enlarged, hard and tender 

in the majority of cases, but in others, especially in youths, there is generalised 
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enlargement and tenderness of the entire epididymis, the testes being appa- 
rently normal. In either case there will be a small and usually lax hydrocele. 
Atrophy of the testes may follow. 

The diagnosis is easy if the salivary swellings are still present or a careful 
history is taken; otherwise tuberculosis or gonorrhceal epididymitis may be 
suspected. Acute traumatic orchitis can be excluded when no definite 
history of injury is forthcoming. 

The treatment consists of rest in bed for a few days and the use of some form 
of suspender. It must be remembered that the patient is often sterile but not 
impotent after such an infection. 

Gouty orchitis of a similar nature occurs in elderly men, coinciding with the 
joint attacks. 

(4) Infections via the vas deferens from the urethra are by far the most com- 
mon cause of an acute epididymo-orchitis and, as might be expected from the 
route of the infection, the stress of the resultant inflammation is most evident 
in the epididymis, though in the later period the body of the testis also is 
involved. For the same reasons the earliest signs of infection are nearly always 
seen in the globus minor at the lower pole of the testis ; rarely an abscess may 
occur in the spermatic cord. Two types of this descending epididymo-orchitis 
are commonly met with. 

(a2) Pyogenic, which occurs in septic urethritis in cases of stricture, prostatic 
infection, B. coli and staphylococcal urethritis, and after prostatectomy. 
Such cases therefore are more common in elderly men, and always go on to 
suppuration, thus frequently involving the loss of the affected testis. 

(b) Gonococcal, which occurs in acute and less often in chronic gonorrheeal 
urethritis, usually about ten days after the onset of the initial infection. 
These cases seldom suppurate, and are most frequent in young men, though 
no age 1s exempt. 

Clinically both varieties sess many features in common. A cessation 
of the urethral discharge almost invariably coincides with the onset of the 
epididymal infection, and persists throughout the course of the scrotal 
complication. 

The patient experiences a sense of discomfort and dragging in the scrotum, 
which rapidly passes to acute pain, worse on standing or walking, and often 
accompanied by vomiting. Fever, anemia, malaise and constipation are 
usually present. 

Examination, which is very painful and resented, reveals a tender swollen 
epididymis, the swelling in the early stages being in the lower part (globus 
minor); later the whole organ and the testis itself become enlarged and 
tender, and a hydrocele, which is usually small and lax, develops. The cord 
is often engorged and tender, and abscesses may develop in its course. 

In cases where suppuration supervenes the lower part of the scrotum 
usually becomes red and cedematous, and the testicle fixed in this situation, 
in which fluctuation ultimately develops. It is a noteworthy fact that, if 
left, the pus generally points behind through the skin and seldom bursts into 
the tunica vaginalis. 

In neglected cases the whole scrotum may become markedly cedematous 
and even gangrenous, while in pyogenic infections the testicle often sloughs 
and discharges piecemeal through a scrotal sinus. 

The diagnosis is usually easy, especially if the reddened appearance of the 
meatus be noted and the urethra is examined as to the state of its lumen (except 
in acute urethritis), and smears examined in all cases. Rarely epididymo- 
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orchitis due to mumps may simulate this condition, but the acute tenderness 
is never present, and the history is characteristic, while the usually youthful 
age of the patient helps to disarm suspicion. Sudden onset of epididymitis, 
with a hydrocele in small boys, sometimes occurs in tuberculosis, but the condi- 
tion is seldom painful or really tender. Gouty orchitis may give rise to error 
in old men, but should not be diagnosed unless a joint is also affected. 
Treatment. In all cases the urethral condition needs careful attention, 
especially in gonorrhoea (Ch. VI., Vol. I.) or stricture (p. 903). The scrotum 
and its contents must be supported in a suspender and rest in bed enjoined till 
the acute stage has passed. If suppuration supervenes, early incision of the 
abscess, from the back if possible, should be undertaken for the relief of the 
agonising pain; should the gland become much disorganised, orchidectomy 





ig. 323. Tuberculosis of the testis. x 55. 


may be undertaken promptly, as such glands will be sure ultimately to require 
removal. 

It is very doubtful if testes which have been infected ever function again, 
and many cases of sterility in the male are due ufdoubtedly to fibrosis and 
obliteration of the epididymal tubules consequent on previous gonorrhceal 
epididymo-orchitis. 

Should abscesses develop along the cord they must be incised and drained. 
Cultures from these and from epididymal abscesses usually yield a pure growth 
of the causative organism and always should be taken in case vaccines may be 
required. 

Recurrent or subacute epididymo-orchitis may occur in any of the foregoing 
conditions, and is also seen in both gummatous and secondary syphilitic 
affections. 

Chronic epididymo-orchitis is nearly always either (1) tuberculous or (2) 
syphilitic in origin, other causes being due to infection in elderly men with 
enlarged prostate and usually due to B. coli. 
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(1) Tuberculous Epididymo-orchitis. Infection with the B. tuberculosis 
may be blood-borne, but is nearly always secondary to tuberculosis elsewhere 
in the genito-urinary tract, usually the kidney, so that the bladder, prostate 
and vesicule seminales are often involved. In these genito-urinary cases the 
infection often passes down the vas, but may travel down the lymphatics, and 
more rarely the blood vessels. 

In all cases the earliest signs and main stress of the infection are manifest 
in the epididymis, the testis itself only being invaded in the later stages. 
Many authorities maintain that tuberculosis first commences in the globus 
major of the epididymis, but our experience would lead us to believe that the 
disease is first seen, at least as often, in the globus minor; but in any case 
the whole organ becomes involved and rapidly caseates. Tubercles appear 
on the visceral, and later, parietal tunica vaginalis, so that a hydrocele 
develops, but this seldom reaches a large size, as adhesions occur early 





Fia. 324. Tuberculous epididymitis, Fic. 325. Gummatous infiltration 
with caseation in the globus minor. of the testis and epididymis. 
Note the hazy appearance of the 

tissue structure. 


between the visceral and parietal layers. Tuberculous foci also develop 
along the vas, which appears thickened and nodular owing to the presence of 
localised tuberculous abscesses and fibrosis along its course, and this “ bead- 
ing” of the vas is characteristic of tuberculosis. Later tubercles appear 
along the seminiferous ducts of the testis, and coalesce and caseate, so that 
the whole organ becomes converted into a tuberculous abscess, lying inside 
the thickened tunica albuginea. In neglected cases adhesions occur between 
the two layers of the tunica and the skin, which becomes infiltrated and ulti- 
mately breaks down and discharges, leaving a persistent sinus leading down 
to the disintegrated remains of the testicle. 

Clinically the onset is usually insidious, the patient’s attention being 
drawn accidentally to the presence of a testicular swelling, while in many 
cases it escapes his notice, and is only found by the doctor when the patient 
comes up because of frequency of micturition resulting from the urinary 
tuberculosis (Chapter XX.). In a few cases, usually in small boys, the onset 
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may be sudden, with a certain amount of pain and the appearance of a large 
hydrocele. 

In both cases careful examination will show the epididymis to be generally 
enlarged and distinct, and the digital fossa to the outer side of the testis to 
be unduly obvious. The globus major and minor are very enlarged and feel 
irregular and craggy, while later, areas of softening and fluctuation can be 
detected. There may be some slight tenderness, but the condition is generally 
painless. 

The testis feels normal and sensation is present, but in the later stages the 
whole gland may be enlarged, nodular or fluctuating, and then sensation will 
have disappeared. A small hydrocele is often present, causing fluctuation 
around the front and sides of the testicle, and this may be loculated from 
adhesions, 

The spermatic cord is often firm and thickened, and “ beading” of the 
vas is almost invariably present, while this cordlike structure can be felt 
unduly thickened and prominent at the posterior part of the cord. In the 
late stages the scrotum will be cedematous and adherent, and sinuses may be 
present, usually in its lower and back part where they are liable to be over- 
looked ; these are often multiple and present undermined edges with flabby 
granulation tissue, while flaky seropus exudes from them. If secondary 
infection be present, hernia testis may occur. 

In some cases both sides may be affected, but one is always much more 
advanced. 

Rectal examination should be made in all cases, when the prostate often 
will be felt hard and craggy, the vesicule on one or both sides may be 
irregularly thickened and nodular, and the bladder wall found to be thickened 
and infiltrated. In boys the lower ends of the ureters are palpable and one 
or both may be found to be thickened, a sure sign of infection of the kidney of 
that side. 

Urinary examination and cystoscopy are essential, even when no urinary 
symptoms exist, and practically always yield positive results if carefully 
carried out. Ureteric catheterisation is necessary to ascertain from which 
kidney the tubercle bacillicome. Both may be involved. 

Diagnosis is usually easy, the painless, craggy enlargement of the 
epididymis, associated with “ beading” and thickening of the vas, an 
apparently normal testicle, and often urinary frequency, being characteristic 
of tuberculosis. In acute cases in children, however, mumps or trauma 
may be suspected at first, but if the condition does not settle down in a month 
tuberculosis should be suspected strongly and a thorough urinary examination 
conducted. In adolescents and adults syphilitic epididymitis may cause 
difficulty, while occasionally a neoplasm in the posterolateral portion of the 
testis closely simulates epididymal enlargement. Rarely a chronic septic 
epididymitis may deceive the surgeon. 

Prognosis is never good, as the disease in the testis is always secondary to 
tuberculosis elsewhere, generally in the urinary tract. 

Involvement of the second testicle usually occurs in from two to five years. 

Treatment. This consists firstly in localising and, if feasible, removing 
the primary focus, which may often be a tuberculous kidney, when marked 
improvement or cure of the local condition generally follows. At the same 
time the testicle must be supported, best by strapping up the scrotum on 
the affected side, while tuberculin injections may be given with benefit in 
these cases (Vol. I., Ch. VI.). 
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If the disease progresses, orchidectomy must be carried out, and, as pointed 
out by Nitch, the inguinal incision can be prolonged upwards to permit 
of complete removal of the infected vas and vesicle in one mass, a proceeding 
. which, though it increases the severity of the operation, is logical in dealing 
with a descending infection, and prevents the formation of the troublesome 
tuberculous sinus which so often occurs in the scar if this procedure is not 
carried out. This more severe operation is to be undertaken only by an 
experienced surgeon, and has been shown to give no better ultimate results 
than simple orchidectomy. 

As recurrence on the opposite side is not uncommon after orchidectomy, 
some surgeons ligature the opposite vas when performing the removal of a 
tuberculous testis in the hope (often vain) of preventing contralateral spread. 

Some surgeons recommend partial or complete removal of the epididymis 
in the early stages (epididymectomy), but this does not often give satisfactory 
results, as a sinus usually occurs in the scar, and recurrence is common in the 
testis, which is liable to atrophy owing to interference with its blood supply. 
It may be justifiable if one testis has already been removed. 

If a sinus or hernia testis be present, orchidectomy is the correct treatment. 

Syphilitic affections of the testis and epididymis occur both in the congenital 
and the acquired forms of the disease. 

(A) In the Acquired Form. (1) In secondary syphilis (and early tertiary) 
a chronic epididymitis is not infrequent, and is characterised by a sudden 
hard and nearly painless enlargement of first one and then, about a week 
later, the opposite epididymis, the enlargement occurring first and persisting 
longest in the globus major. A hydrocele is usually present, and the condition 
frequently almost clears up and then repeatedly relapses. 

The Wassermann reaction is, of course, positive, and other secondary 
manifestations (Ch. VI., Vol. I.) are usually present. 

The condition may be mistaken for tuberculosis, though the craggy feeling, 
the greater enlargement of the globus major, the hydrocele, and the bilateral 
condition, combined with absence of “ beading ” in the vas, should prevent 
any mistake. 

The relative painlessness and marked enlargement of the globus major 
should prevent gonorrhceal epididymitis being diagnosed, while mumps and 
chronic sepsis can be eliminated by careful examination for other signs of the 
disease. 

(2) Tertiary syphilis always affects the testis more than the epididymis, 
but sometimes both may be involved extensively (Fig. 325), more often in a 
diffuse gummatous infiltration. As in all tertiary lesions, the gummatous 
infection may be localised or diffuse, but is usually bilateral, one organ being 
affected a week or so before the other. 

Diffuse gummatous infiltration is much the more common, and usually 
affects only the testis, though in some few cases it involves the epididymis 
and cord. As in all such lesions, the structure of the tissues persists and is 
vaguely seen as through ground glass on section. A hydrocele is usually 
present and, though large, is lax, while as the condition is often bilateral 
the whole scrotum is much enlarged. The testis is generally involved, and 
presents an enlarged, painless, heavy, smooth, ovoid swelling, testicular 
sensation being lost early. Suppuration and caseation are rare in this variety 
of the disease, but fibrosis supervenes, with the result that the organ soon 
becomes shrunken, hard and atrophic, while sexual] desire and power are, of 


course, lost. 
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A localised gumma occurs less commonly, and presents as a bulging, fluctuant 
swelling, usually involving one pole, though two or more foci may be present. 
The swelling soon caseates, showing the typical yellowish, structureless 
appearance on section, and, the skin becoming invaded, appears as a wash- 
leather slough at the bottom of a typical circular, punched-out, gummatous 
ulcer in the scrotum. Hernia testis rarely occurs, as the remains of the organ 
fibrose and healing occurs, with scarring. Hydrocele is often present, and 
both organs usually become involved. 

Localised gummata may be mistaken for neoplasms. 

(B) In congenital syphilis there is generally a diffuse gummatous epididymo- 
orchitis, which occurs in early infancy, both organs being enlarged, often to 
the size of a pigeon’s egg, painless, and usually surrounded by hydroceles. 
This condition is seen often as early as the sixth week, but may not come on 
till puberty. 

More rarely a pure epididymitis occurs in children from three to ten, and 
is subject to frequent relapses. 


Treatment of all syphilitic lesions is on the lines laid down in Ch. VI., 
Vol. I. 


TUMOURS OF THE TESTIS AND EPIDIDYMIS 


Neoplasms of the testis proper are almost always malignant, and consider- 
able confusion has existed as to their classification. Such tumours are mostly 








Fia 326. Large neoplasm of a right undescended testicle in the same 
patient as depicted in Fig. 299. 


seminomata in young patients or in older subjects are teratomata, but inasmuch 
as one type of tissue may preponderate to a marked degree, so that a section 
passes through one tissue alone, they are often diagnosed as carcinoma, and 
less frequently as sarcoma, unless a series of sections are examined, when the 
mixed nature of the neoplasm becomes evident. Carcinoma, and less often 
sarcoma, do undoubtedly occur, but not with the frequency they are often 
reported, while occasionally a hypernephroma or chorionepithelioma may be 
met with in the testis. 
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Fie 327 Section of the teratoma of testicle shown in Fig 326 showing 
invasion of the surrounding tunica vaginalis 





Fia. 328. Macroscopical section of the same, showing multi fie ers of 
malignant disease, some of which are lying 1n the blood vessels. 


(a) Simple tumours are rare and occur only in connection with the medias- 
tinum testis, where a lipoma is very occasionally met with, and may reach 
the size of acocoanut. The condition presents all the signs of a true testicular 
neoplasm, save that a hematocele is not present, and a long history can be 
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elicited ; so the diagnosis is not likely to be made except at operation, where, 
if small, enucleation of the lipoma may be feasible. Generally orchidectomy 
has to be resorted to. Fibroma, which may be soft or hard, also occurs in 
connection with the tunica albuginea or epididymis, and presents similar signs. 

(6) Malignant neoplasms, as already stated, are usually seminomata or 
teratomata, when they may occur at any age after puberty, but seldom earlier, 
and are excessively malignant in the vast majority of cases, death occurring 
in from nine months to two years, often from cerebral metastases. 

The majority of these growths are extremely soft and vascular, commence 
in the body of the testis, often towards its posterior aspect, and grow and 
disseminate rapidly. Lymphatic involvement is early and frequent, the upper 
aortic nodes being invaded as the lymphatics passing with the spermatic vessels 
drain the testis to the epigastric region; it is needless to remind the student, 
we hope, that no enlargement of the inguinal nodes is to be expected unless the 
scrotal skin is invaded, 7.e., in very late cases. 

In a few instances these teratomata of the testicle have been accompanied 
by swelling and enlargement of the male breasts, which have become large, 
soft and tender. 

On section the growth is deeply blood-coloured, and in the early stages 
often apparently encapsuled ; there may be cystic spaces full of mucin or 
blood, and small papilliferous ingrowths frequently occur in these. Cartilage 
is usually present in small islets, and often areas of connective tissue of 
various types. Rarely hairs, embryonic teeth, skin and glandular elements, 
etc., may be detected with the naked eye, and much more often micro- 
scopically. 

One particular type of teratoma, containing much fibrous tissue and 
many cystic spaces, into which epithelial proliferation often occurs, is much 
less malignant, possibly because of its dense fibrous structure. This type of 
teratoma is from its naked-eye appearance known as fibrocystic disease 
of the testicle, and has been described as a benign neoplasm; but no true 
capsule exists and metastases occur in time, while microscopically it is a 
typical teratoma, showing cartilage and many other types of tissue, even if 
these are not visible to the naked eye. 

Carcinoma is the next most frequent growth, but is of uncommon occurrence 
and nearly always met with in men over forty. It cannot be diagnosed apart 
from serial sections, as carcinomatous elements often predominate in terato- 
mata. The growth is usually spheroidal-celled in type, but columnar-celled 
carcinoma may occur in the mediastinum of the testis or epididymis. Lymph 
nodes in the iliac and aortic regions are early and extensively involved. 

Sarcoma in the testis is very uncommon, most of those specimens so called 
in museums proving on careful section to be teratomata or carcinomata. 
The neoplasm usually occurs in infants, and is rare after puberty ; it is most 
often of the spindle-celled type, but round-celled growths are not unknown. 
Lymphatic involvement is very rare, and its occurrence should always lead 
to the suspicion that the neoplasm is teratomatous ; metastases usually occur 
in the lungs. 

Hypernephroma is most uncommon and presents on section the typical 
yellow, lobulated appearance of this type of growth; it is presumably 
derived from Wolffian elements incorporated and dragged down in the 
development and descent of tie testes, a theory strengthened by its occasional 
occurrence along the course of the spermatic vessels. The growth is only 
locally malignant and lymph nodes are not enlarged. 
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Clinically the signs manifested are very similar in all types of neoplasm. 
The onset is insidious, thé testicle becoming the site of a gradually increasing 
painless swelling, at first localised to one part of the organ, but later involv- 
ing the whole gland. As already mentioned, when the tumour starts in the 
posterolateral part of the testis, enlargement of the epididymis may be 
closely simulated. At the same time an effusion appears in the tunica 
vaginalis, the presence of which masks the testicular enlargement, so that 
the diagnosis of hydrocele may be made, unless the gland is examined after 
the fluid has been withdrawn by tapping (p. 953). The effusion in the 
tunica is usually serous, but often becomes bloodstained in the later stages, 
when the growth has involved the lining membrane; owing to its presence 
fluctuation will be detected at the front 
and sides of the ovoid scrotal swelling. 

A hemorrhage may occur into the 
neoplasm or tunica vaginalis, when a 
sudden increase of size and some pain 
are noticed, otherwise the patient seldom 
complains of more than a dragging pain, 
or of the bulk of the scrotal contents. 
Later the neoplasm bursts into the tunica 
and rapidly fills and distends the sac, 
which assumes its typical pyriform shape, 
but is, of course, solid and very heavy if 
taken in the hand; indeed, this undue 
weight of the testis can be detected in 
the early stages and is characteristic of 
Fic. 329. Teratoma testis “fibro- neoplasm or gummatous infiltration. In 

ne oer the ultimate stages the tumour bursts 
through the tunica vaginalis, invades the skin and ulcerates as a soft 
fungating mass. In the later stages the whole cord is much thickened, and 
this can be noted early in cases where a carcinoma or teratoma, with much 
epithelial growth, causes lymphatic permeation of the cord to be a marked 
sign. 

In advanced cases the enlarged retroperitoneal lymph nodes may be felt on 
abdominal examination and are usually to be palpated in the region of the 
renal pelvis, at which level the spermatic veins and lymphatics empty into 
larger channels. Metastases should be looked for in other tissues, notably the 
brain and lungs. As already stated (p. 935), any of these neoplasms may occur 
in a misplaced or undescended testis and are then more difficult of detection. 

Diagnosis between the various types of neoplasm is impossible before 
operation, though in teratomata testis a positive Aschheim Zondek test is some- 
times obtained, and is moreover unimportant, as immediate orchidectomy is 
indicated in al] cages. In any male over puberty teratoma is the likely 
diagnosis, but over forty carcinoma is increasingly likely in direct proportion 
to the age of the patient. A long history is in favour of fibrocystic disease. 
Sarcoma is most common in infants. Gummatous disease of the testicle, both 
in adults and infants, is very likely to cause confusion in diagnosis, and often 
this can be solved only by an exploratory operation, which should be per- 
formed promptly in any case of doubt. Careful examination for other signs 
of syphilis, the presence of a positive Wassermann reaction, and, above 
all, the bilateral nature of the gummatous lesion generally, may render 
such a step unnecessary. 
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Occasionally tuberculous epididymitis may be diagnosed, but the onset of a 
hydrocele and the absence of tubercle bacilli from the urine and genito- 
urinary tract should lead to grave suspicion that a malignant neoplasm is 
present. It must be remembered that in both conditions there is likely to be 
a slight nocturnal rise of temperature. Exploration must not be delayed if 
any real doubt exists. 

There is always a danger that a hydrocele may be diagnosed, and unless 
the testis is carefully palpated after tapping the presence of a neoplasm may 
be overlooked. Bloodstained fluid or blood, if present, should lead to a very 
careful examination, as unless there has been definite trauma with a fairly 
sudden effusion, the presence of a hematocele is most suspicious of malignant 
disease of the testicle, and that usually in an advanced state. 

Prognosis. This is always grave, the majority of cases dying from meta- 
stases, often cerebral, in about a year from the onset of the tumour. Cases 
seen when the classical hard pyriform swelling occupies the invaded and dis- 
tended tunica vaginalis may be regarded as inoperable from a curative view- 
point, though it is justifiable to remove them so as to prevent a large ulcerat- 
ing mass developing. From the foregoing it is obvious that early diagnosis 
and prompt removal are necessary if a cure is to be hoped for. 

The treatment consists in orchidectomy through an inguinal incision, the 
cord being divided as high as possible. Some surgeons advocate a very 
extensive removal of the iliac and aortic glands, but the collapse is severe and 
the mortality high, while judging from results the ultimate prognosis does 
not seem to be improved. Where abdominal glands are present, and even if 
they cannot be felt, deep X-ray therapy may be of value. 

Simple neoplasms of the epididymis occur very rarely, but both fibroma 
and lipoma have been reported. The condition is generally diagnosed as 
tuberculosis or teratoma, but no beading of the vas occurs. Carcinoma also 
occurs very rarely. 


CYSTS OF THE TESTIS AND EPIDIDYMIS 


Dermoid cysts are not infrequent, and usually take the form of distension 
of the sessile and pedunculated hydatids of Morgagni, on the upper pole of 
the testis. These can be palpated as tense ovoid swellings, which may reach 
the size of a pea and are situated on top of the testicle. They call for no 
treatment unless causing mental distress, when they should be excised, the 
gland being approached through an inguinal incision as for hydrocele 
(p. 954). 

Rarely a dermoid comparable to the ovarian dermoid cyst, and in reality a 
teratoma, is met with. 

Retention cysts occur in the tubules of the mediastinum testis and epidi- 
dymis of elderly men, and present as slowly enlarging ovoid swellings, usually 
near the upper pole of the gland. Such a condition is known as a spermatocele, 
a condition usually met with in elderly men and frequently bilateral, the 
patient's attention being drawn to the presence of an abnormality by a sensa- 
tion of fulness and discomfort in the testis. The condition arises from the 
blocking of the ducts of the epididymis, with subsequent distension of the 
tubules behind, so that one or more rounded cystic swellings occur in the 
course of the epididymis. These are usually around the upper and back part 
of the testis and may be found to vary in size from a pea to a chestnut ; 
occasionally such swellings may arise from distension of the vestigial 
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hydatids of Morgagni at the upper end of the testis, in which case they may 
be seen in younger subjects. 

Treatment consists in aspiration or excision of the thin-walled cysts from the 
surrounding epididymis, an easy task if no inflammatory reaction is present, 
the testis being exposed through an inguinal incision, as for hydrocele. The 
tunica vaginalis usually needs incision to expose the cyst, and it is wise to 
leave it evaginated as described in order to obviate the risk of a hydrocele 
consequent on the handling at operation. The condition of spermatocele is 
not in itself dangerous, but removal of the tense cyst causes both physical and 
mental relief to the elderly patient, and is therefore advisable, although 
recurrence, usually from formation of new cysts, is by no means uncommon. 
Operation on both sides is liable to be followed by sterility, though it is some- 
what comparable to Steinach’s operation, in that it is often followed by a 
temporary improvement in both general and sexual power. 

Parasitic cysts are occasionally met with. 


DISEASES OF THE VAS DEFERENS, SPERMATIC CORD AND 
VESICULA SEMINALIS 


Diseases of these structures, as already pointed out, usually accompany 
and often precede in appearance (1.e., in descending infections) the actual 
occurrence of the disease in the testis and epididymis, though the condition 
is seldom diagnosed in this early stage. 

Inflammation of the vas (funiculitis), or more often of the lymph vessels 
around it, sometimes occurs in acute gonorrheea, when a localised red, cedema- 
tous and tender area appears in the inguinal canal or just below it ; fluctuation 
usually develops and heralds the onset of suppuration in the area. The 
epididymis is frequently rapidly affected. Chronic infection is almost always 
tuberculous in origin, and numerous localised abscesses and areas of fibrosis 
occur both in and around the vas, constituting the “ beading ” so typically 
seen in and often actually preceding tuberculous epididymitis. Later these 
areas coalesce and the whole vas is converted into a tube of tuberculous 
granulation tissue containing caseous material; this renders the removal in 
toto, as advocated by Nitch, of the entire length of the vas and vesicle 
essential if a tuberculous sinus is to be avoided after orchidectomy in such 
cases. 

Inflammation of the seminal vesicles is always secondary to urethral and 
prostatic infections. 

Acute vesiculitis may occur from pyogenic infection, and more usually in 
acute gonorrhcea. 

Clinically there is pain and a feeling of fulness in the anus and perineum, 
and “ prostatism”’ is frequently present, as also epididymitis. Tenesmus, 
constipation and sphincter spasm of the anus are common, but not so marked 
as in prostatitis. Hsemospermia is sometimes seen. 

Rectal examination is painful and shows one or usually both vesicule to 
be enlarged, soft and very tender, while fluctuation may be detected. 

Treatment consists in keeping the patient in bed and treating the gonor- 
rhoea. Abscesses usually burst into the urethra, but should pus be detected 
around the vesicle prompt drainage from the perineum is called for, as if the 
pus bursts into the rectum troublesome chronic infection is likely to result. 

Chronic vesiculitis is usually a complication of a chronic gonorrhea! 
prostatitis, but sometimes may be septic in origin, in which case it commonly 
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occurs after prostatectomy, when trouble is often experienced from the 
suprapubic wound repeatedly breaking down after healing. 

Clinically the signs are those of chronic prostatitis (p. 916), and on rectal 
examination the vesiculs can be felt enlarged, often nodulated, and rather 
tender. 

The treaiment consists in stripping the vesicles daily during the process of 
prostatic massage by the rectum. In septic cases after prostatectomy, 
excision, best by the transvesical suprapubic route, will have to be carried out. 

Tuberculous vesiculitis is by no means rare in genito-urinary tuberculosis, 
and can be detected in most cases of tuberculous epididymitis and prostatitis. 

On examination one and sometimes both vesicles can be felt per rectum 
to be hard, enlarged and nodular, and in the later stages as an infiltrated 
plaque-like mass lying above the prostate. 

The condition gives rise to no special symptoms, and seldom ulcerates into 
the bowel. 

Treatment. The urinary condition calls for investigation, and the vesicle, 
if one alone be involved, may be excised, together with the vas and testis, 
through an inguinal or suprapubic incision. 

The pampiniform plexus may be thrombosed by trauma (hematocele of 
the cord) or in infections, when the cord is thickened and tender to the touch, 
and the clotted vessels can be felt as hard cords. In such cases rest may be 
secured by the use of a suspensory bandage and any focus of infection suitably 
dealt with. 

Varicocele. The stiology of the varicose condition of the veins of the 
pampiniform plexus, which is known as varicocele, is often obscure, though 
its more frequent presence on the left side of the body suggests that the right- 
angled opening of the left spermatic vein into the renal vein renders its 
radicles more liable to obstruction than the sloping opening of the right 
spermatic into the inferior vena cava. The condition is undoubtedly aggra- 
vated in constipated individuals by the drag of the loaded sigmoid colon and 
rectum, compressing and distorting the left spermatic vein as it crosses the 
pelvic brim just behind the pelvirectal junction. Varicocele may occur 
secondarily to neoplasms of either kidney obstructing the venous return into 
the renal vein, or to carcinoma of the pelvirectal region, causing similar 
congestion, while more rarely retroperitoneal teratomata or sarcomata may 
cause varicosity of one or both pampiniform plexuses. If a varicocele occurs 
on the right side, it is probably due to a right renal growth. In every case, 
therefore, especially where the history of onset of the varicocele is sudden, 
the urine should be examined for blood and the abdomen be palpated carefully. 
Should one of these primary causes be discovered it obviously calls for urgent 
treatment by removal, if possible, when the secondary scrotal condition 
certainly will improve. 

In the majority of cases, however, unilateral varicocele, usually left-sided, 
exists with no obvious cause, even constipation being absent, and in these 
cases it cannot be urged too strongly that no treatment is called for unless the 
condition is causing pain and discomfort to the patient. Unless his attention 
is directed to it and his mind disturbed by unfounded tales of danger of im- 
potence if the condition be left untreated, he is rarely troubled by its presence. 

Clinically the condition is easily recognised and usually unilateral and left- 
sided, the distorted, tortuous and distended veins giving a typical appear- 
ance, often likened to ‘‘ a bag of worms” within the pendulous scrotum. The 
patients are often young, anemic and neurotic, and complain of intense pain 
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in the testis, abnormal sexual feelings, impotence or asthenia. On examina- 
tion the testis is often smaller than the one on the opposite side, while a small 
hydrocele may be present. 

Careful rectal and abdominal examination must be made to exclude the 
possibility of any organic lesion elsewhere, and the heart should be examined. 

Treatment. In some few cases, especially in hot countries and in patients 
taking riding exercise, if the scrotum be pendulous, pain and a congested 
feeling result from exertion, and it is then, as also in candidates for the services 
where a varicocele may be used as a cause of malingering, justifiable to 
interfere. 

In elderly patients, all that is 
usually necessary is a well-fitted 
net suspender to support the 
scrotum against the perineum ; 
this need be worn only during 
the day, and is a source of com- 
fort to the patient. Suspenders 
are not to be recommended 
in the case of neurotic young 
men, as their presence tends to 
concentrate the patient’s atten- 
tion on his genitalia. In those 
cases where a suspender is ill- 
tolerated, or where the patient 
is a candidate for one of the 
services, operation may be 
undertaker and the main mass 
of the jampiniform plexus 
ligated. Recently the injec- 
tion of quinine and similar drugs has been successful in clotting the veins ; 
these are used as advocated in Ch. X., Vol. I., but are not without risk of 
sloughing. 

Operation. The pubes having been shaved and purified, the patient is anesthe- 
tised, and a short incision made upwards and outwards from the pubic spine on the 
affected side so as to expose the spermatic cord as it passes out of the external 
abdominal ring and down into the scrotum ; there is no need to open the inguinal 
canal by incising the external oblique aponeurosis. The cord is elevated on a 
retractor and the fascial sheath around it opened longitudinally, the cremaster 
muscle fibres separated, and the vessels exposed. The vas deferens, lying behind 
the main mass of the pampiniform plexus, should be isolated together with the 
deferential artery and venules which closely accompany it. The veins are now held 
up on the retractor, and search made for the spermatic artery, with which are usually 
associated one or two smallish veins; when found, this also should be isolated 
together with the accompanying veins, but no very prolonged search should be made 
for the vessel, as, although its ligature is not desirable, actual atrophy of the testis 
rarely follows. The remaining veins of the plexus are now dissected clear of the vas 
and artery for about two or three inches, ligated at the upper and lower limits of the 
cleared space, and the intervening mass removed, care being taken not to cut them 
within a quarter of an inch of the ligature for fear of this slipping off. A stitch is 
now passed through the parts of the veins distal and proximal! to the ligatures, and 
these are approximated, a proceeding which holds up the testicle and saves the 
patient much discomfort and the need of a permanent post-operative scrotal support. 
We do not consider it necessary to evaginate the testis through a slit in the tunica 
vaginalis, as the occurrence of a hydrocele of the tunica vaginalis consequent on the 
cutting off of the venous return is rare if the operation is carried out as described 
above. The patient should be kept in bed for five or six days, after which he may 
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be allowed up, wearing a well-fitting net suspender, which must, of course, be fitted 
after the operation. The use of this suspender is a great comfort to the patient for 
the first fortnight after operation, when its use should be discontinued, except in 
cases where the patient is indulging in occupations such as riding or bicycling, where 
friction occurs to the scrotum and perineum ; if this is so, the suspender should be 
worn for at least a month after operation, and on all occasions when such exercise 
is indulged in. 

Neoplasms of the cord, apart from invasion and thickening secondary to 
growths of the testis, are rare, and when they occur are usually simple, 
fibroma and lipoma being the most common. 

Inpoma may occur not infrequently around the fundus of a hernial sac in 
obese patients, and is then probably an overgrowth and condensation of the 
extraperitoneal fat rather than a true neoplasm. In some cases, on the other 
hand, a lipoma may simulate an inguinal hernia (bubonocele) very closely, 
and the diagnosis often can be made only at operation, when the tumour is 
dissected away. 


AFFECTIONS OF THE TUNICA VAGINALIS 


Any disease of the enclosed testis and epididymis usually will be reproduced 
in the tunica vaginalis by direct extension, while if the connection with the 
peritoneum remains patent a similar condition of affairs will occur secondary 
to disea e of that membrane. As a consequence of the irritation of the serous 
lining of the tunica, fluid is secreted and distends the space between the 
visceral and parietal layers (unless this has been previously obliterated by 
adhesions, as is usual in tuberculosis), and a secondary hydrocele results ; 
this may be sudden in onset (acute hydrocele) or accumulate gradually (chronic 
hydrocele). 


HYDROCELE 


Various types of hydrocele are met with in the male :—. 

(1) Diffuse hydrocele of the cord is a rare multilocular cystic condition of the 
whole scrotal extent of the spermatic cord, often extending up through the 
inguinal canal into the abdomen, and is due either to the persistence of 
loculated remains of the processus vaginalis or to a lymphangioma. The 
treatment consists in dissecting the mass away from the cord, by no means 
an easy task. 

(2) Hydrocele of an unobliterated processus vaginalis (congenital hydrocele) 
is a condition met with in young children and usually only diagnosed when 
there is some coexistent inflammatory condition of the peritoneal cavity, 
such as tuberculous peritonitis, which causes fluid to be exuded and gravitate 
into the vaginal sac. Congenital hernia is usually also present unless the 
opening in the neck of the sac is too small to allow of the passage of bowel 
or omentum ; itis a fruitful source of misdiagnosis, the best point in differen- 
tiating the two conditions being the slowness with which the hydrocele fills 
and empties and the absence of resonance in the fluid swelling. In a young 
child both conditions will be translucent. 

Treatment consists in excision of the sac through an inguinal incision, as 
for hernia ; should tuberculous peritonitis coexist, operation should be put 
off till this has been cured, as not only is there grave danger of a tuberculous 
sinus following operation, but a spontaneous cure may result. 

(3) Encysted hydrocele of the cord, due to persistence of the middle portion 
of the processus vaginalis, presents as an ovoid swelling in or just below the 
inguinal canal ; if in the canal it may be mistaken for a bubonocele, but has 
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no expansile impulse on coughing, and often can be drawn down out of the 
canal by gentle, firm tension on the testicle and cord, when the upper limit of 
the mass can be defined. Rarely chronic suppuration in the course of the 
cord, following gonorrhea or tubercle, may cause a similar pyriform cystic 
tumour. Treatment consists in cutting down on the swelling through an 
inguinal incision and dissecting it off the cord, a difficult task since the mem- 
brane is thin and friable. 

(4) Bilocular hydrocele results when an effusion occurs into a pro- 
cessus vaginalis which is closed above, and has also a communicating 
loculus lying in the retroperitoneal, or intramuscular tissues. The fluid can 
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Fic. 331. Hydrocele of the tunica Fia. 332. Large right hydrocele, superficially 
vaginalis, resembling a right inguinal hernia, but 
showing no fulness in the groin. 


be expelled on pressure from the scrotum to the deeper sac, and vice versd 
on coughing or straining when an expansile impulse is present. Inguinal 
hernia is thus closely simulated, and will be diagnosed unless the swelling 
is transilluminated. Treatment consists in excision of the sacs. The con- 
dition is rare. 

(5) Hydrocele of the tunica vaginalis (hydrocele) may result from effusion 
into the tunica vaginalis secondary to some disease of the testis, or obstruc- 
tion to its venous return (secondary hydrocele), or may be the result of primary 
irritation of the lining membrane of the sac. It can be diagnosed by its 
translucency and tapering upper end. 

Clinically the signs are identical in both primary and secondary hydrocele. 
The scrotum, usually on one (the right), but sometimes on either side, is 
occupied by a smooth pyriform swelling not adherent to the skin. The 
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affected side is of course enlarged, and its size will vary with that of the hydro- 
cele from an egg to a cocoanut or even larger, in extreme cases reaching half- 
way to the knees. 

On examination the swelling is fluctuant, and testicular sensation can 
be elicited usually on pressure being applied to the posterior aspect of the 
swelling in its lower part, i.e., where the testis is not surrounded. The 
pyriform mass tapers above, and although the upper end may pass up into 
the inguinal canal usually it can be defined and the spermatic cord felt to be 
normal in size and consistency above it. There will be no expansile impulse 
on coughing, unless the hydrocele is of the congenital type, which is uncommon. 
On examining with a light placed behind the scrotum, the swelling is seen to 
be translucent, except in those old-standing cases where the wall is much 
thickened. If very large, the skin may be lifted off the penis, which is 
partly or entirely lost to view, its place in extreme cases being taken by an 
invagination of the skin. 

The diagnosis between primary and secondary hydrocele is discussed below. 

Hematocele can be eliminated by the presence of translucency, the absence of 
a heavier and thicker feel of the swelling, and often of a history of accident. 
Hernia is to be excluded by the absence of expansile impulse, and if it is re- 
ducible, by being unable to return the mass to the abdomen. Translucency is 
also helpful in diagnosis, but it must be remembered that in infants gas- 
distended gut is translucent. If the neck of a hydrocele can be defined, the 
condition should not be confused with strangulated hernia, where in addition 
the scrotum is tense, oedematous and tender, and constipation and vomiting 
will be present. Large spermatoceles may give trouble but they are situated 
above and behind the testes which can be felt separate from and in front of 
the translucent swelling. 

Occasionally a spontaneous cure will result from rupture of the hydrocele 
after violence, when the swelling is large. There is then usually some bruising 
of the scrotum, which is tense and feels as if it has been injected with gelatin, 
owing to the infiltration of the cellular contents with the clotted hydrocele fluid. 

(6) Secondary hydrocele may result from (a) acute or chronic inflammation 
of the testis or epididymis, as in gonorrhea, tuberculosis, or syphilis; or 
(5) follow on a testicular tumour. In the acute cases there is pain, and 
examination of the testis and adnexa after “ tapping ” the hydrocele reveals 
that they are enlarged. The condition also may be present, as a bilateral 
affection, in cases of ascites due to advanced cardiac and renal disease, 
carcinoma of peritoneum, retroperitoneal tumours, and chylous ascites (when 
the hydrocele fluid is also milky) due to lymphatic obstruction in filarial 
elephantiasis and blockage of the thoracic duct. 

Treatment in all these cases must aim at the eradication or alleviation of the 
primary disease, no local treatment other than tapping being indicated. 

(7) Primary or idiopathic hydrocele can be diagnosed safely only when the 
foregoing conditions, and the possibility of a hydrocele in the fundus of a 
hernial sac, or even an irreducible hernia, have been eliminated. 

The treatment of the condition is operative and should, except in very old or 
debilitated patients, aim at effecting a radical cure by removal of the secret- 
ing membrane, though tapping may often be necessary as a diagnostic step. 


Tapping. The patient should be seated or, better, lying on a bed or couch for 
this operation. The position of the testis having been ascertained (usually by 
touch and the patient’s sensation, though transillumination may afford valuable 
indication of its position), the pyriform scrotal swelling is grasped in the palm 
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of the hand, and the penis being held away by the thumb the skin is made to 
stretch tensely over the mass. The scrotum is now painted with 2 per cent. 
iodine in spirit, and an area on the front free from veins being selected, a sterile 
trocar and cannula are plunged in, the trocar 
withdrawn, and the fluid allowed to escape 
through the cannula, the hand being used to 
press out the fluid toward the cannula. The 
trocar needs plunging sharply through the tense 
skin and tunica, both of which it can be felt to 
pierce, and then a sense of loss of resistance is 
encountered as it enters the fluid. The common 
source of inability to obtain fluid is that, owing to 
the skin not being held tense and insufficient force 
used, the trocar slips along the outer surface of 
the tense tunica between it and the skin, while 
occasionally it is plunged into the testis, as 
evidenced by the patient experiencing sickening 
pain, when it should be withdrawn immediately 
and reinserted smartly elsewhere. 

When no more fluid escapes, the cannula is 
withdrawn and the opening sealed with gauze 
and collodion. Some surgeons, prior to with- 
drawal, insert a few minims of irritant fluid such 
as pigmentum iodi, 5 per cent. quinine, or strong 
carbolic, which is massaged around, with the 
object of destroying the endothelial lining and so 
effecting a radical cure. This proceeding causes 
some pain, and the results are not on the whole 
satisfactory, as loculation very often occurs, 
following partial obliteration of the sac by the 
adhesions. 

Operation for Radical Cure. A short incision 
is made upwards and outwards from the pubic 
Fig. 333. Residual hydrocele spine ; the scrotal route is in theory to be avoided, 

oh Gen ie cure by car- 35 not only is the skin difficult to approximate 

Slee id ok accurately, with consequent delay in healing, but 
fouling of the wound, with consequent sepsis, is very liable to occur during the use 
of the bedpan and urine bottle. In practice, however, scrotal incisions heal well. The 
sac of the hydrocele having been exposed in the depth of the incision, it is pressed 
well up into the wound from below and held there while it is incised alongside the 
cord. A fairly free incision should be made and the stream of fluid directed into a 
bowl, pressure being meanwhile maintained on the scrotum to empty the sac. The 
wound is mopped out and the edges of the sac grasped in forceps, and the whole 
tunica and testis pulled up through the wound and separated gently from the 
surrounding cellular tissue, in which all bleeding points must be secured if a hsema- 
toma of the scrotum is to be avoided. This is a serious complication in that it is very 
liable to infection, with resultant sloughing of the testis ; unless, therefore, absolute 
hemostasis is assured, it is well to drain the scrotum for twenty-four hours through 
the lower end of the incision by means of a corrugated rubber drain. Two methods 
are in vogue for the treatment of the tunica vaginalis, which is now freely exposed, 
lying on gauze outside the wound :— 

1. The simpler method, recommended by Winkelbaum, can be practised only on 
thin-walled hydroceles, and consists in everting the testis through the hole in the 
tunica vaginalis, which is thus turned inside out and secured in this position by a few 
stitches passing behind the cord and epididymis. The whole rather bulky mass is 
returned into the scrotum and the wound closed, the object being to secure adhesions 
between the endothelial lining and scrotal cellular tissue, and so ensure granulation 
and destruction of the former. The disadvantage of this method is that sometimes 
the endothelium grows over the cellular tissue and a pseudo-tunica is formed, 
becomes filled with fluid, and recurrence results ; this is the more likely to occur if 
a small hematoma has been present. The tunica vaginalis behind the testis may 
give rise to a bulky swelling. The percentage of recurrences recorded is however 
small, varying from 1 to 15 per cent. 
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2. The surer method consists in snipping away the whole of the parietal portion of 
the tunica vaginalis, an easy operation, but one accompanied by severe bleeding 
from the numerous vessels in the tunica. It is advisable to under-run the entire cut 
margin by a continuous glovers’ stitch of catgut to preven a scrotal hamatoma. 
The testis is then returned to the scrotum and the wound closed, with drainage for 
twenty-four hours if hemostasis is incomplete. This excision with advantage may 
be carried out with the diathermy knife when hemostasis is ensured. 

The wound should be dressed with gauze, retained in position by a suspensory 
bandage, which acts also as a scrotal support. The patient may get up in four or 
five days, but should wear a suspensory bandage for two or three weeks. 


Heematocele. The cause of a hematocele is nearly always a sharp blow or 
injury, or sometimes damage to a vein when tapping a hydrocele ; it may 
occur also as a complication of a malignant tumour of the testis, or in blood 
diseases such as hemophilia, scurvy, or severe anemia. Since in this latter 
type of case local treatment would be disastrous, a blood count should be done 
if there is any doubt. 

Clinically the tumour presents as a pyriform swelling in the scrotum, 
which may show subcutaneous bruising, and it can be diagnosed from a 
hydrocele by the fact that it is not translucent, and from a hernia by having 
no expansile impulse ; moreover, its upper limit is defined. 

Treatment in a recent case consists in supporting the scrotum in a tight 
suspender, or by strapping, and resting the patient in bed in an endeavour 
to limit the bleeding. Tapping should be avoided, if possible, for at least 
forty-eight hours, as it tends to cause recrudescence of the bleeding ; but 
it should be practised as a routine after that time has elapsed. After the 
blood has been withdrawn the affected side of the scrotum should be strapped 
with zinc oxide adhesive plaster for four or five days, being previously shaved 
in an adult. 

In older cases, where clotting has already occurred and thickening of the 
tunica has resulted, the only satisfactory treatment is operation by the inguinal 
route as for radical cure of hydrocele, and excision of the parietal tunica 
vaginalis. In very old-standing cases, where extreme thickening and fibrosis 
of the tunica and scrotal tissues exist, this operation may not be practicable ; 
in such a case orchidectomy may be undertaken, since the testis is usually 
atrophied and disorganised. The wound should be drained for twenty-four 
hours, whichever course is adopted, since oozing from the scrotal cellular 
tissue is almost impossible to control. Such old-standing cases are not infre- 
quently diagnosed as neoplasms of testis, and it is practically impossible to be 
certain that a testicular tumour does not coexist with the haematocele ; for 
this reason orchidectomy should be carried out as the operation of choice. 


DISEASES OF THE SCROTUM 


The scrotum is liable to diseases such as occur anywhere in the skin and 
subcutaneous tissue, and owing to the lax connective tissue beneath it great 
cedema will manifest itself rapidly, while the absence of subcutaneous fat 
and the presence of the dartos muscle cause the skin, when stretched over 
this cedematous mass, to be liable to become gangrenous. 

Acute Infection. Cellulitis of the scrotum may occur after infection of 
wounds, but is most usually the result of extravasation of urine beneath 
Colles’s and the dartos fasciee (Chapter XX., pp. 861 and 896). Erysipelas 
may occur in this situation. 

The whole scrotum is red, edematous and much swollen, and patches of 
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gangrene often occur in the skin in the lower part, while the whole integument 
may slough, exposing the tunics vaginales surrounding the testes. 

Treatment. Early and free incisions into the cellular tissue are called for, 
and will result usually in amelioration of the local condition. The area should 
be dressed with dry sterile gauze and the patient sat in a hot bath for ten 
minutes twice a day. If the skin sloughs the scrotal contents must be 
dressed, and granulation and epithelialisation are usually so rapid and 
complete that recourse has seldom to be had to skin grafting or plastic 
surgery. 

Chronic infection may occur as the result of eczema, or dribbling of urine 
from a penis lost in a scrotum distended by a hydrocele, hernia, or in 
elephantiasis. The skin may he infected by the bursting of an abscess in the 
testis or epididymis, when owing to the small size of the hole in the tunica 
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Fiqa, 334. Sebaceous horn on the scrotum arising from an infected 
sebaceous cyst. 





albuginea and tunica vaginalis preventing the escape of a slough a sinus 
or a hernia testis is likely to be present. 

Lupus may appear occasionally on the scrotum, but tuberculous ulcers 
usually form only at the mouths of sinuses leading down to a disintegrated 
tuberculous epididymis. 

Syphilis. The primary sore, secondary rashes, and gummata, either of the 
skin or secondary to ulceration of the testicle, are all met with on the scrotum 
and present the appearances characteristic of these lesions. 

Elephantiasis is very marked here, secondary to filariasis. 

Gidema is met with in advanced renal, cardiac and malignant disease, 
when the skin of the penis is also involved, and that organ often assumes a 
spiral twist. 

Neoplasms of the scrotum, apart from carcinoma, are very rare. Sebaceous 
cysts are not uncommon and dermoids may be met with on the raphé. Both 
are treated by excision. 

Carcinoma of the scrotum is of the squamous-celled type (epithelioma) and 
is seen especially in cotton spinners, tar workers and chimney sweeps; 10 
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Scotland it occurs frequently in paraffin and shale workers, where its onset is 
preceded by a characteristic “ occupational’? dermatitis. It usually com- 
mences as an indurated scaly patch, which spreads slowly and breaks down to 
form a typical malignant ulcer with hard, raised, everted edges. The course 
is very chronic and the prognosis correspondingly favourable. The inguinal 
lymph nodes on one or both sides become involved later on in the disease and 
present a typical matted, fixed mass, without marked enlargement till the 
later stages. 

Treatment consists in excision of the growth, with an inch margin of normal 
skin around, and the inguinal nodes in one mass, 


THE DIFFERENTIAL DIAGNOSIS OF SWELLINGS OF AND IN THE 
SCROTUM 


Inasmuch as the student frequently experiences difficulty in diagnosing 
between the various swellings in the scrotum, it may be well to indicate 
briefly the main points by which these are differentiated. 

(A) If the whole scrotum is swollen and the skin cedematous, with perhaps 
gangrenous black patches, then (1) if there is cedema of the lower limbs, 
back and abdomen, look for advanced cardiac, renal or malignant disease ; 
(2) if the swelling is limited to the scrotum, penis, perineum, and possibly 
lower abdomen, but does not go down into the thighs, suspect rupture of the 
urethra and extravasation of urine; but (3) if the swelling is confined to the 
scrotal integument alone, look for some local source of infection, not forgetting 
a sinus leading from and fixing the testis to the skin, nor omitting to remember 
the possibility of erysipelas in this region. 

(B) Ifthe skin be normal, examine the upper end of the scrotum to ascertain 
if the upper limit of the swelling is defined. 

(1) If the neck of the swelling is large and passes up the inguinal canal 
into the abdomen, then inguinal hernia is to be diagnosed, and this is confirmed 
if an expansile impulse be present, the percussion note is resonant, or the 
swelling can be reduced on manipulation. 

(2) If the neck tapers and the fingers can meet above it around a normal 
spermatic cord, even if only when the mass is drawn from the inguinal canal, 
then a hydrocele or hematocele of the tunica vaginalis is present. This is 
confirmed by noting the pyriform shape of the swelling. Hydrocele of the 
cord may be diagnosed when an ovoid swelling, the upper and lower limits of 
which can be identified, is present in or below the inguinal canal. Hematocele 
usually occurs after an accident, and the swelling is not translucent. Hydro- 
cele is of insidious onset in most cases and, unless of very old standing, is 
translucent. Such a hydro- or hematocele should be tapped with a view to 
ascertaining if the condition is secondary to disease of the testis or epididymis, 
in which case these will be felt to be enlarged. Sypermatocele may reach con- 
siderable size and cause confusion, but can be distinguished from a hydrocele 
by being above and behind the testes which can be felt separate from the 
translucent swelling. 

Testicular enlargement may exist, however, without a hydrocele being 
present, and then the ovoid swelling can be felt larger than normal and greater 
in size than its fellow, if this be unaffected. 

The common causes of this condition are gummatous orchitis, when both 
testes are affected and insensitive, while a lax hydrocele is present, and 
neoplasms, which usually occur in young men and have a characteristic 
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heavy feeling. The orchitis of mumps is secondary to enlargement of the 
salivary glands. 

Epididymal enlargement occurs in acute infection from gonorrhea, when 
there is extreme tenderness, but the urethral discharge has often ceased, 
though the meatus looks red. 

Chronic enlargement, when the epididymis can be felt as a thickened cord 
around and behind the testis, may be due to (a) chronic sepsis in old men ; 
(b) to tuberculosis in young men and adolescents, when the swelling is craggy 
and “ beading” present on the vas; or (c) secondary syphilis, when other 
signs of the disease will be present. 

Torsion of the spermatic cord gives rise to a rounded, tender swelling, often 
of an undescended testis and usually in a youth or boy, who may give a 
history of injury and usually vomits. 

Sinuses are often present in the back and lower part of the scrotum, and 
so are liable to be overlooked unless it is noticed that the testicle is adherent to 
the skin ; they follow the discharge of an abscess in the testis or epididymis 
from any cause. Fungus testis, with its prominent mass of granulation tissue, 
may be associated with or precede sinus formation. 


IMPOTENCE AND STERILITY 


These are two disorders of the sexual function, sterility being the inability 
to achieve pregnancy, and impotence the inability to perform sexual inter- 
course to its completion. Hither sex may suffer, and often does, from sterility, 
but impotence is practically confined to the male, as the female may be 
able to have intercourse and even become pregnant without an orgasm 
occurring. 

Sterility in the Male. This is by no means uncommon and is usually due to 
organic disease of the sexual organs. In many cases the patient is perfectly 
potent and able to perform the sexual act with production of semen and 
satisfaction to himself and his partner, but no living spermatozoa are 
present. This is due usually to no spermatozoa being formed by the testes as 
a result of atrophy, non-descent, exposure to X-rays, or other diseases of 
both testicles. In other cases spermatozoa cannot reach the vas deferens 
aud vesicles owing to the tubes being blocked ; either the vas or the small 
tubules which lead from the testes to the epididymis may be blocked, and this 
is nearly always the result of past inflammatory disease, usually gonorrhea] 
in nature. In some cases ejaculation of prostatic fluid can still occur, but 
others will be seen where, even though an orgasm occurs, no semen is ejacu- 
lated owing, perhaps, to a urethral stricture, enlarged prostate, prostatic 
calculus, or other organic obstruction. In such a case the semen flows 
backwards into the bladder, and is later passed with the urine. 

In any case of an unfertile marriage it is just as important to examine the 
husband as the wife, and the first step to be taken is to examine the seminal 
fluid microscopically to see if living spermatozoa are present. 

Many cases of sterility due to the above causes are temporary or inter- 
mittent. For sterility in the male there is very little treatment other than 
that of improving the general health. 

Impotence. In true impotence the patient has his normal sexual desire, 
but for one reason or another is unable to perform copulation satisfactorily. 
Total absence of sexual desire is not really impotence, but frigidity. 
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Impotence may be due (1) to inability to obtain an erection ; (2) an erection 
may be obtainable, but may last only a very short time and pass off before 
the orgasm can be completed ; (3) the erection may be normal, but ejaculation 
and orgasm may occur almost at once before introduction of the penis can 
be effected ; (4) though erection and insertion may be normal, there may be 
no ejaculation, or ejaculation may be very late and occur after the erection 
has passed off; (5) there may be some mechanical hindrance to coitus due 
to organic disease of the penis, such as epispadias or hypospadias, while the 
erection may be crooked or misshapen as a result of scar tissue in the corpora 
cavernosa. 

It will be seen, therefore, that many cases of impotence are due to actual 
organic disease in the penis, urethra, testicles, and above all the central 
nervous system. For lesions of the nervous system affecting the lumbar 
spine, or the nerves of the cauda equina or sacral plexus, may produce any 
of the above effects. Excessive use of certain drugs will produce similar 
results ; thus opium, cocaine, alcohol, camphor and arsenic in excess may 
all have these effects. The presence of a chronic prostatitis due to either B. coli 
or to gonorrheea is often a cause. 

The treatment of these varieties of impotence consists in removal of the 
cause if possible. 

The majority of impotents, however, exhibit none of the above causes, and 
appear perfectly normal physically, and these cases are divided into the two 
main groups of (a) psychical impotence ; (b) exhaustion impotence. 

(a) Psychical Impotence. This nearly always takes the form of an inability 
to obtain an erection. Itis seen in many different forms : in the case of young 
and nervous men who from fear and anxiety lest they should fail become 
impotent on the night of their marriage; in men who, though perfectly 
potent with some women, fail completely with others for whom they appear 
to have just as strong a desire ; in patients who cannot function properly if 
any of the usual contraceptive appliances are in use, and in the strange 
instances of patients who require the presence of certain fetiches, real or 
ideal, to enable them to perform satisfactorily. Indeed the whole subject of 
sexual perversions, fetiches, Sadism, Masochism, etc., on which volumes have 
been written, is intimately connected with psychical impotence. For further 
information reference must be made to special works on sexual psycho- 
pathology. Little can be done for these patients except by means of 
suggestion. 

(b) Exhaustion Impotence. This condition may follow upon overuse of the 
sexual organs, and is less likely to occur after excess of normal intercourse 
than after such abnormal indulgences as masturbation and ‘coitus with 
withdrawal.’ After the orgasm of normal intercourse the congestion and 
vascularity of the sexual organs, especially of the prostate, uterus mascu- 
linus and posterior urethra rapidly and completely disappear. But in the 
somewhat incomplete orgasms to which other practices give rise, the parts 
are left congested, further sexual stimulation is therefore set up, further con- 
gestion follows, and a vicious circle is established which leads to chronic 
swelling and congestion of the parts concerned, and in time to exhaustion of 
the nervous mechanisms of erection and ejaculation, preceded by a hyper- 
irritability. The condition comes on in stages—the first one, or stage of hyper- 
irritability, taking the form usually of premature ejaculation, and this is 
followed later by short-lived erections, delayed ejaculation, and finally 
inability to get an erection at all. 
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An advanced stage of this condition is that known as spermatorrhaa, when 
the irritability is such that the sight or thought of a woman is enough to 
produce a flow of semen usually without any erection or orgasm. 

Treatment. Much can be done to rectify this condition if the patient has 
the strength of mind to assist. Stimulants, such as strychnine, etc., are at 
first worse than useless. Absolute sexual rest must be enjoined for two or 
three months. He should be kept continuously on large doses of bromide 
(aspirin also being useful), and every possible form of sexual stimulation 
avoided. Thus not only must he have nothing to do with the opposite sex, 
and as far as possible not see them or speak to them, but he must eschew 
pornographic literature and stories, theatres, the gay sights of city streets, 
alcohol and smoking. Together with this he should lead an active country 
life, with exercise and cold baths. 

After about three months of this rigid treatment function should be 
returning, and if he then is provided with small doses of strychnine and 
Easton’s syrup, he will probably return to his labours like a giant refreshed. 

Heemospermia. It is not uncommon for men to discover that their semen 
is blood stained, and for this to give rise to a great deal of mental perturba- 
tion. Though this may be due to acute or tuberculous vesiculitis, in 
most cases it is simply the result of congestion of the sexual organs and 
possibly the rupture of a small vessel. The patient may be informed that 
the condition certainly will set itself right though it may take some months 
to do so, as the semen continues to contain old brownish blood in it for 
some little time. Cases occasionally occur in which during or after copula- 
tion large quantities of blood pour out of the male urethra, as a result of 
intense congestion or the rupture of a vein. Urethroscopy and cystoscopy 
usually show nothing abnormal in these men. 


CHAPTER XXII 


THE SURGERY OF INJURIES AND DISEASES OF THE 
FEMALE GENITALIA 


In the subjoined chapter some attempt is made to deal succinctly with 
those conditions of both the internal and external female genitalia which 
may come under the care of the surgeon either from their urgency, their 
accidental discovery at operation, or their diagnosis being confused with some 
allied pelvic condition. A full description of all the diseases peculiar to 
women, and a discussion of their pathology, is out of place in a text-book of 
general surgery, and for a fuller study of this subject the reader is referred to 
standard text-books on Gynecology. The emergency conditions are dealt 
with together at the end of the chapter. 


CONGENITAL ABNORMALITIES 


Only those affecting the external genitalia are likely to be dealt with by 
the practitioner, and these are uncommon. 

Fusion of the labia, absence of the vagina, and such allied conditions are 
more likely to be a sign that the child is a male with marked epi- or hypo- 
spadias (p. 893), and a guarded opinion as to sex should be given. 

Occasionally the rectum or colon opens into the vagina, and usually imper- 
forate anus coexists. 

Persistence of a complete hymen will give rise to no signs until after 
puberty, when the absence of any external manifestation of menstruation prob- 
ably will lead to examination. The retained blood causes the membrane to 
bulge down between the labia, and to present as a smooth rounded swelling 
of a deep purple colour. In neglected cases the whole vagina becomes 
enormously distended, sometimes with several years’ retained menses (ha@mato- 
colpos), and can be felt as a hard, rounded mass on abdominal examination ; 
this may be mistaken for a pregnancy, unless the uterus can be felt perched 
above it, and the vulval condition is observed. The distended vagina, of 
course, can be felt on rectal examination. 

The treatment consists in dividing the hymen by a crucial incision and 
gently washing out the remains of the dark tarry blood which escapes, 

Douching should be continued daily for some days. 

Bifid uterus, double vagina and other allied deformities are of more interest 
to the embryologist than to the surgeon, who, however, occasionally may 
meet the conditions at operation, when, unless their possibility be remembered, 
they form a puzzling problem. Rarely torsion of one horn of a bicornuate 
uterus occurs. 

In the female the descent of the ovary towards the groin is arrested by the 
fused Mullerian ducts, and so the organ remains just below the pelvic brim 
and behind the Fallopian tube. The lower part of the gubernaculum per- 
sists as the round ligament of the uterus, and not infrequently drags down a 
process of peritoneum (the canal of Niick) into the inguinal canal and labium 
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majus; occasionally the ovary may be pulled down into the inguinal region 
on one or both sides. 

If the canal of Niick remaina patent throughout its course, a congenital 
inguinal hernia will result, which not infrequently may contain the ovary. 
If the sac remains patent below, but the neck is obliterated, distension with 
serous fluid gives rise to an ovoid, translucent swelling in the inguinal region, 
which has no expansile impulse on coughing and cannot be reduced into the 
abdomen. This is a hydrocele of the canal of Niick and it should be excised. 
The condition is usually seen in small girls. 


INJURIES OF THE GENITALIA 


These are nearly always confined to the labia and vulva, and may result 
from cuts, kicks, violent coitus, or the attempted introduction of foreign 
bodies, usually with the object of procuring abortion. 

If the injury is of the vulva its nature will be obvious, and should the skin 
or mucosa be divided hemorrhage is free, but of a venous character. Large 
bruises and hematomata occur, and this is especially the case if varicose 
veins of the labia are present. Care must be taken in the case of penetrating 
wounds to ascertain that no damage has occurred to the bladder, rectum or 
peritoneum, especially that above the vaginal vault at the posterior fornix, 
z.e., in the floor of the pouch of Douglas. This is very liable to be damaged in 
the passage of a straight instrument, such as a knitting needle in attempting 
abortion, and this will be understood readily when it is remembered that the 
uterus is fixed in to the upper end of the anterior vaginal wall, and therefore 
sharply angled forward to the long axis of the vagina. In all cases of vaginal 
hemorrhage in a woman under forty-five a speculum should be passed and 
the posterior fornix examined as well as the cervix, for even though a mis- 
carriage be present, it may be associated with wounding of the vaginal vault 
if it has been “ induced.” 

Treatment. In the case of vulval wounds this consists in cleansing and 
suture, after which the patient is confined to bed for ten days, and the area 
gently douched with weak sodium bicarbonate twice a day. 

In penetrating wounds, if the speculum shcws injury to the vaginal vault, 
immediate laparotomy must be performed, the peritoneum be cleansed 
carefully with saline, and the wound edges excised and sutured in early cases. 
Should pelvic peritonitis be present some surgeons prefer to drain through 
the wound into the vagina. Injuries of the bladder and rectum must be 
dealt with promptly and suitably (Chapters XIX., XX.). 

Rupture of the ‘‘ perineum,’’ in the gynzxcological sense, involves tearing 
of the septum between the vagina and rectum, and seldom occurs apart 
from the overstretching of this region which occurs during child-birth. It 
varies in extent from a superficial tear of the ‘‘ fourchette ” to a complete 
severance of the whole of the lower end of the septum, in which the external 
sphincter ani is torn across, and the rectal and vaginal walls divided (complete 
ruptured perineum). In this last case the patient is, of course, incontinent of 
feces, and in old-standing, neglected cases of complete rupture there is for all 
practical purposes a return to the primitive cloacal condition. 

Treatment. The condition is obvious ; it should be looked for after every 
“labour,” and any tear present be sutured immediately. In complete 
rupture care muat be taken to join the torn ends of the sphincter ani with one 
ortwomattress sutures of catgut, and then to repairthe rectal, anal and vaginal 
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walls with single stitches of the same material. Deep sutures must be passed 
through the perineal tissues to approximate the structures in the upper part 
of the wound, or else the “ perineum will break down ” if only the skin 
edges are drawn together. 

In old-standing cases, especially if the anterior rectal wall (rectocele) or 
posterior bladder wall (cystocele) are sagging into the vulva, or if uterine 
prolapse or incontinence be present, plastic operations must be undertaken 
for the cure of these conditions. The reader is referred to a gynecological 
text-book for a description of colporrhaphy and colpoperineorrhaphy. 

Vaginal heemorrhage occurs monthly from puberty to the menopause as a 
physiological process, menstruation, the bleeding usually lasting three to five 
days and often being preceded or accompanied by pelvic pain (dysmenor- 
rhea) and some general constitutional disturbance. 

Apart from this, hemorrhage in young women occurs usually from mis- 
carriage or childbirth trauma, septicemia or severe blood diseases; it will 
occur after both pregnancy, labour or miscarriage as a normal process, and 
often persists as an abnormal one if products of conception (placenta or 
membranes) be retained. 

In women over forty carcinoma of the cervix uteri, flooding of the meno- 
pause and fibrosis or fibromyoma of the uterus are to be suspected. 

Treatment. In all cases of vaginal hemorrhage a digital and visual examina- 
tion of the vagina and cervix must be carried out, and the case referred to a 
competent gynecologist for treatment. 

It is well-to be sure the bleeding is from the vagina and not from the 
urethra or rectum. 

Watery discharge from the vagina is usually associated in young women 
with abnormal pregnancy, and in old women with carcinoma of the cervix 
or body of the uterus. Once it has been ascertained that the discharge is 
vaginal and not due to urinary incontinence, the case must be referred 
promptly to a gynecologist. 

Amenorrhea, absence of the normal menstrual flow, occurs normally 
before puberty and after the menopause, and between these periods during 
pregnancy. Apart from this it may be of pathological occurrence in severe 
anemias, wasting diseases, advanced carcinoma, diabetes, etc., while in 
some few cases its place may be taken by monthly issue of blood from some 
other mucous surface, such as the nose, a condition known as wicarious 
menstruation. 

Rupture of the uterus generally results from continued tonic spasm in 
obstructed labour, but may occur from blows or falls during pregnancy or 
during intra-uterine operations. Usually uterine contents and blood escape 
into the peritoneal cavity and peritonitis often supervenes ; occasionally, 
however, coils of small bowel prolapse and may hang out from the vagina. 
Owing to pressure they are thin and empty, and may become gangrenous ; a 
loop of prolapsed bowel has on occasions been mistaken for a prolapsed 
umbilical cord, and even ligated and divided. 

There is usually intense hypogastric pain and tenderness and some vaginal 
hemorrhage, while the abdominal mass may be appreciably smaller than 
before. The general signs of collapse are often marked. 

Treatment consists in immediate laparotomy and cleansing cf the 
peritoneum, abnormal contents being removed from the abdominal cavity. 
and prolapsed bowel replaced and, if necessary, resected, with subsequent 
end-to-end anastomosis. Vertical slits in the uterine wall may be sutured 
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with hsmostatic mattress stitches passing deeply, but if the organ is 
much disrupted or sepsis present a subtotal hysterectomy should be 


performed. 


AFFECTIONS OF THE VULVA, VAGINA AND CERVIX UTERI 


Acute infections of the vulva are almost always gonococcal, and usually 
met with in young women who are recently married or habitual prostitutes ; 
occasionally direct-contact epidemics are met with in girls’ schools, and may 
assume alarming proportions. The vagina is generally also infected, but 
owing to its thicker and less vascular walls shows but little alteration from 
normal, and, indeed, its rather acid secretion may preserve its upper regions 
from invasion where infection is primarily vulval. 

The uterine cervix is generally infected, and presents as a hot, red, velvety 
swelling projecting into the anterior vaginal fornix. In acute infection it is 
tender and secretes pus, while if chronically inflamed the cervix appears 
plum-coloured and secretes a copious flaky, mucopurulent discharge. 

Gonorrheal vulvovaginitis follows infected coitus, or rarely may be 
acquired from the use of an infected towel or closet seat. As described in 
Ch. VI., Vol. I., where the condition is fully discussed, the signs are much 
milder than in acute gonorrhoea in the male, and all too liable to escape 
notice until widespread complications have occurred. 

Persistence of the infection in the uterine cervix and vaginal fornices is 
common in those cases where the infection has been neglected, so that a 
chronic vulvovagensiis is frequent in such cases. The chief sign is a flaky, 
mucopurulent discharge which stains and stiffens the linen, being due to the 
uterine and cervical infection; treatment, therefore, needs to be directed 
primarily to the cervical mucosa and canal in these cases. There is usually 
much anemia and chronic constipation, so that unless a swab of the cervical 
secretion is taken and examined for gonococci the case may be diagnosed 
as one of leucorrhoea, though in the gonorrheeal vulvovaginitis the discharge 
has usually a distinct yellowish tinge which is absent in the milky-white fluid 
seen in simple leucorrheea. 

Treatment. This, as already mentioned in Ch. VI., Vol. I., consists in 
baths and warm douches in the acute stage ; while should the disease become 
chronic the uterine cervix and cervical canal must be swabbed daily with 
silver nitrate, the vagina douched and packed with antiseptic plugging. 

Bartholin’s Abscess. Infection of Bartholin’s glands, which lie on either 
side of the vagina just above the hymen, is a comparatively common compli- 
cation of acute and chronic vulvovaginitis, and seldom seen apart from 
gonorrhea. 

In the early stages tenderness, often first noticed on coitus, exists on one or 
other side of the vaginal orifice, which on examination is seen to be swollen, 
red and tender on the affected side, while the mucosa appears dry. Later the 
signs increase in severity and marked oedema is present, while the onset of 
throbbing pain and the detection of fluctuation indicates that suppuration 
has occurred. At this stage pressure may squeeze creamy pus from the gland 
duct, the orifice of which lies just beneath the hymen. If the duct becomes 
blocked the abscess increases rapidly in size and bulges into the vaginal 
orifice (acute abscess). Should the duct remain patent, usually it will drain 
the gland and the condition temporarily subsides; subsequent blockage 
aiten causes frequent, if mild, relapses, and the condition passes into one 
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of either chronic abscess or chronic infection of the gland. Either of these is 
a fruitful and frequent source of persistence of gonorrhceal vulvovaginitis 
in women, where usually both glands are involved. 

Treatment. In the acute stage this consists in hot douching, with incision 
and drainage if an abscess forms. In this case the gland mucosa is generally 
destroyed and a cure results. In chronic cases the gland and its duct must 
be excised under a general ansesthetic ; this is usually easy, as the walls are 
thickened. It is best only lightly to suture the incision in the vaginal wall, 
as infection of the wound is probable. 

Rarely a gangrenous vulvovaginitis (noma) is seen, usually in young girls, 
when it is due to diphtheritic or streptococcal infections. Such cases are 
frequently accompanied by extensive gangrene and sloughing of the external 
genitalia, which result in much scarring and deformity should the child 
survive, which isuncommon. The condition is fully dealt with in Ch. VII, 
Vol. I. 

Varicose veins of the labia majora and vulva are not often met with, 
apart from the latter months of pregnancy, when they are not uncommon in 

. patients with varices of the lower limbs. 

One or more transverse veins may be enlarged across the anterior ends of 
the labia majora, or many masses of distended purple veins may occupy the 
entire vulva in severe cases. 

There is usually some cedema and severe pain, much aggravated by walking, 
while piles are almost invariably present, as also are varicose veins in the 
legs. Such veins may rupture during the end of pregnancy, or at parturition, 
when severe and sometimes fatal hemorrhage will occur. 

Treatment consists in making the patient rest in the recumbent position as 
much as possible, and examining the pelvis for the presence of abnormal 
neoplasms or foetal positions, which may cause venous obstruction. These, 
if present, will need removal or correction. Rapid amelioration follows 
delivery. Should rupture occur the veins may need ligature. Injection of 
5 per cent. sodium morrhuate often cures, quinine is contra-indicated in 
pregnancy. 

Eczema of the vulva occurs in diabetes and chronic urinary incontinence, 
which latter condition often accompanies cystocele and uterine prolapse. 

Prurio is common in obese women, the skin being red, shiny, and often 
sodden. 

In both conditions extreme cleanliness and regular powdering will much 
improve the local condition, while, if pruritus be present, regular application 
of icthyol ointment or lotio creolin usually will give relief. 

Tuberculosis may occur occasionally, usually as a lupus, when extensive 
ulceration and scarring occur around the vulva. Adhesions between the 
labia and at the vaginal orifice are common, while the general infiltration may 
involve the urethra and cause great difficulty-in micturition. In such cases 
ischiorectal abscess and fistula-in-ano frequently coexist. 

The diagnosis is by no means easy, as syphilitic lesions and carcinoma, 
both of which are more common, closely simulate this condition. Removal 
of a piece for microscopy should be done in all cases, when typical giant cells 
will be seen if tuberculosis be present. 

Treatment is most unsatisfactory. Excision may be attempted in early 
cases, but the patient seldom comes under observation till the disease is 
extensive, and then X-ray and radium treatment must be resorted to, generally 
with disappointing results. 


966 SURGERY OF THE FEMALE GENITALIA 


Syphilis. (a) Primary chancre is common in the vulva and on the cervix 
uteri, where it often escapes notice, but is seldom seen on the vaginal wall. 
As in most infections, the vagina escapes, due partly to the thick resistant 
lining mucosa, and partly to the acid secretion destroying the micro-organisms. 
There is less induration than in the male in the majority of cases, but in all 
vulval chancres the typical discrete, painless enlargement of the inguinal 
lymph nodes is present. Where the cervix uteri is the seat of the sore, 
glandular enlargement will of course be intrapelvic and so escape notice. 

(6) Secondary ulceration is often present in the vulva, where typical snail- 
track ulcers may be seen if they are looked for. 

Condylomata are by no means uncommon, especially in women of dirty 
habits, when they often extend back around the anus and may be mistaken 
for piles. 

(c) Gummata also occur in the vulva, occasionally as localised masses which 
break down and ulcerate, but more often in neglected cases as a diffuse 
infiltration, when the whole perineum is swollen and ulcerated. Later, 
extensive scarring and disfiguration follows, a condition which is often the 
precursor of epithelioma vulvs and esthioméne, a closely allied condition 
described as occurring in Parisian harlots. 

The treatment of syphilis in no way differs from that described in Ch. VI., 
Vol. I. 

Kraurosis vulvee is a rare condition where extensive scarring and distortion 
occurs in old women. It is not syphilitic in origin, but frequently becomes 
carcinomatous. 

(Edema of the vulva occurs during the latter months of pregnancy, but 
if marked should lead to a suspicion of renal disease or the possibility of 
eclampsia inthe mother. It also occurs in prolonged or obstructed labour. 
Apart from these, cedema is seen in extensive uterine or pelvic carcinoma, 
advanced renal or cardiac disease (when cedema of the lower limbs co- 
exists), and occasionally in acute trauma or infectious conditions. 

Neoplasms of the Vulva. Simple tumours, such as fibromata, papillomata 
and angiomata, are by no means uncommon, and often markedly peduncu- 
lated. They usually occur on the outer aspect of the labia majora. 

Venereal warts, seen around and in the vulva in cases of chronic gonorrhea, 
are to be regarded as septic granulation tissue and not true neoplasms. They 
usually disappear with treatment of the infection, but may be snipped away 
or cauterised. 

Epithelioma of the vulva is a squamous-celled carcinoma and usually 
seen in elderly women, in whom it may start either (1) in the skin on the 
outer surface of the labium majus, when it usually presents as a hard, warty 
growth ; (2) on the inner aspect of the labium majus or around the fourchette, 
when it occurs as an indurated fissure ; (3) as a diffuse infiltration of the entire 
vulva, usually commencing in one labium minus near the anterior end and 
occurring in youngish women. The whole vulva appears infiltrated and 
cedematous, and the condition is often confused with tuberculosis or tertiary 
syphilis. 

In all three varieties ulceration ultimately occurs, the ulcer being of the 
typical indurated malignant type and increasing very slowly in size, unless, 
as is frequent, secondary septic infection is superadded. Glandular involve- 
ment occurs early and typically in the inner inguinal lymph nodes. There 
is usually some irritation and serosanious discharge from the vulva. In the 
later stages vesico-rectal fistule generally occur. 
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_ The treatment consists in free excision, together with the inguinal nodes, 
in one mass. Such an operation is only practicable in early cases, and is 
even then followed by extensive scarring, which if necessary may be 
removed. by subsequent grafting or plastic operations. In the later stages 
X-ray treatment offers a faint chance of amelioration. 

Neoplasms of the Vagina. The vagina is rarely the seat of new growths, 
though occasionally a submucous fibroma may be met with or an epithe- 
lioma start in the vaginal wall. Cysts in connection with Gartner’s duct 
may occur along the lateral walls, and must not be confused with chronic 
Bartholin’s abscess. 

Neoplasms of the Uterine Cervix. Simple tumours (cervical polypi) not 
infrequently occur in connection with the glands of the cervical canal and 
may be regarded as adenomata in most cases. They present as semitrans- 
parent polypoid masses and can be easily 
avulsed. The discharge caused by their 
presence is mucous and glairy. 

The gynecologist recognises as cer- 
vical or uterine polypi certain other 
masses which may protrude from the 
uterine body through a dilated cervical 
canal. In this case the pedicle can be 
felt passing up the distended canal, 
between the lips of the cervix. Ex- 
truded submucous fibromyomata, adeno- 
myomata, carcinomata or sarcomata, 
and, in some cases, retained products of 
conception, may give rise therefore to 
errors in diagnosis if a careful examina- 
tion be not made, while the discharge is 
generally sanious or purulent and con- 
tains portions of the tumour, which is 
frequently ulcerating or sloughing. 

Carcinoma of the cervix may start :— 

(1) In the vaginal surface, when a 
squamous-celled carcinoma results; or 

(2) In the glands of the cervical canal, 
when the neoplasm is of the columnar- 
celled variety. Both types usually occur 
in multiparee over fifty years of age. 

In either case the signs in the early Fic. 335. Ulcerating carcinoma of 
stages are few, but the cervix can be the cervix uteri. 
felt enlarged and has a characteristic rubbery feel. Later, ulceration and 
sloughing occur, when a free sanious discharge appears and hemorrhages are 
not uncommon. The growth soon invades the broad ligaments and pelvic 
cellular tissue, so that the uterus becomes fixed. 

It cannot be impressed too strongly on the reader that a sanious vaginal 
discharge in a woman about the menopause calls for vaginal examination, as 
carcinoma must always be suspected, especially in multipare. The case must 
be referred to a gynecologist for treatment, which consists in hysterectomy, 
together with excision of the pelvic lymph nodes (Wertheim’s operation). 

Radium Treatment (transabdominal). In advanced cases much benefit 
often accrues from the implantation of radium needles. The first thing to 
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be done is to make a utero-vaginal application in the usual way ; by this the 
lesions of the cervix are apparently cured. Two to two and a half months 
later, if the ligaments are suspected to be invaded, a laparotomy is performed 
and needles and tubes are placed in the connective tissue around the cervix. 

Cervical erosion is a condition closely allied to columnar-celled carcinoma, 
and often passing on toit. The glands of the cervical canal enlarge and burst, 
and the columnar epithelium grows out over the squamous epithelium of the 
vaginal surface. This is replaced, and around the canal the abnormal mucosa 
forms a soft, velvety area which bleeds readily on examination. In many 
cases the mucosa invades the cervix deeply. 

The case can be treated safely only as a carcinoma. 

Vaginal Fistules. (1) Occasionally, either after operations or ulceration due 
to a calculus, the ureter communicates by a fistulous track with the lateral 
vaginal fornix above which it passes. In such cases urine escapes from the 
vagina, and should infection occur phosphates may be deposited forming a 
vaginal concretion. 

(2) After prolonged labour the anterior vaginal wall may slough and a 
vestcovaginal fistula develop, the opening usually being of large size. It 
may occur also from the ulceration of a carcinoma. 

(3) Rectovaginal fistula may be congenital, but usually follows perforation 
of the septum by a carcinoma of the rectum in old women or sloughing after 
labour. The condition is usually obvious, though occasionally the foul dis- 
charge from a neglected pessary may give rise to a suspicion that fistula 
exists. 

Treatment is generally unsatisfactory ; plastic operations should be under- 
taken but are seldom successful, and must never be attempted except by an 
expert surgeon. In ureteric fistula it may be advisable to perform nephrec- 
tomy if it has been ascertained definitely which ureter is involved and that 
the other kidney and ureter are normal. In rectovaginal fistule the per- 
formance of a colostomy often gives relief. 


AFFECTIONS OF THE BODY OF THE UTERUS 


Two types of uterine affection may confront the surgeon: (A) displace- 
ments, and (B) enlargements. 

(A) Displacements. On vaginal and bimanual examination the uterus can 
be detected as an ovoid flask-shaped organ about 3 inches long lying in an 
anteverted position above and behind the urinary bladder. The cervix 
projects backwards as a firm, rounded knob into the anterior wall of the vagina, 
and moves readily in all directions when pressed on by the examining finger, 
such movement being accompanied by corresponding mobility of the body. 
Normally the uterine fundus cannot be felt above the pubes on abdominal 
examination, 1t.e., the uterus is a pelvic viscus. 

(1) Retroversion. Not infrequently the uterine body may assume an 
upright position or tilt backwards into the rectovaginal pouch (of Douglas), 
and in such a case sacral and pelvic pain may result. The condition, however, 
often exists when no such symptoms are present. 

In such cases, usually women who have had children and often pelvic 
inflammation, the cervix is abnormally high up, and can be felt to be tilted 
forwards. In cases where adhesions exist in the pouch of Douglas manipula- 
tion from the vagina or bimanually will fail to secure reposition, but usually 
such a manoeuvre is successful. The replaced organ may be kept in position 
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if necessary by the use of a Hodge or ring pessary. Should manipulation 
fail to secure reposition of the organ a gynecologist should be consulted. 

(2) Uterine prolapse is often a sequel of retroversion, and never occurs 
unless this is present in some degree. The condition is one affecting women 
who have borne many children and in whom the pelvic diaphragm is much 
weakened ; the tendency to prolapse is increased by the presence of ruptured 
perineum. The amount of prolapse varies considerably from ‘the slightest 
form, where there is sagging of the anterior (cystocele) or posterior (rectocele) 
vaginal walls, to complete eversion of the vagina, which hangs down between 
the thighs, with the cervix uteri presenting at its lowest point (procidentia). 
In the more severe cases there is often considerable hypertrophy of the supra- 
vaginal portion of the uterine cervix, a condition which, if severe, calls for 
partial removal of the neck. 

Treatment. In the early stages much may be done by the use of a suitable 
pessary, and still better results achieved if it be realised that generalised 
visceroptosis exists and an abdominal belt is prescribed. The reverse also 
holds true, and far too many doctors prescribe abdominal belts for visceroptosis 
with disappointing results, because they forget that the coexisting uterine 
prolapse needs shoring up from below. 

In more advanced cases a gynecologist must be consulted, as some form of 
colpoperineorrhaphy, ventrofixation, or sling operation to secure anteflexion, 
will be required, and these must not be attempted by the tyro. 

(B) Enlargements of the Uterus. Generalised enlargement of the uterine 
body may be diagnosed by the detection of a globular mass rising above the 
pubes and persisting after the bladder has been emptied by a catheter. Such 
enlargement is usually physiological, and pregnancy must always be excluded 
before any other diagnosis is made. 

In regard to cyests, tt cannot be tmpressed too strongly on the reader that 
pregnancy must never be terminated prematurely without first obtaining a 
second opinion, and, tf possible, that of a gynecologist of repute. 

When pregnancy has been excluded there remain other causes of uterine 
enlargement, and it must be determined whether the condition is due to: 
(i.) distension of the uterine cavity ; (ii.) disease of the mucous membrane ; 
or (ili.) disease of the wall of the uterus. 

(i.) Dustension of the uterine cavity nearly always results from a pathological 
state during pregnancy, or soon after, but is occasionally seen as the result of 
accumulation of secretion, usually infected, in a retroverted organ. 

Hydramnios is a condition where excessive amniotic fluid is present during 
pregnancy ; this may cause great discomfort and dyspnoea from pressure on 
the abdominal viscera and the diaphragm. The uterus is much larger than 
it should be for the alleged period of pregnancy and the foetal heart sounds 
distant or absent. A gynecologist should be consulted. 

Hydatidiform mole is also met with in pregnancy, usually in the early 
months. The chorionic and placental villi become degenerate and cystic and 
multiply to form an enormous mass of bladder-like swellings, much resembling 
a bunch of white grapes. These occupy the amniotic and uterine cavity, 
project through the os uteri, and may invade and even penetrate the uterine 
wall, appearing in the peritoneal cavity. There is a blood-stained vaginal 
discharge in which the colourless cysts may be detected, giving the appearance 
of white currants in red currant jelly. 

The condition is a serious one in view of the malignant tendency to pene- 
trate the uterine wall, and to the development of chorion epithelioma. Treat- 
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ment requires to be carried out by a skilled gynecologist, and consists in 
complete removal of the mass and, if necessary, of the uterus. 

Pyometra is usually seen in old women with a fibrotic retroverted uterus, 
but may occur after infection during labour, when it is met with during the 
puerperium. There is a foul, purulent vaginal discharge, varying in amount 
according to the position of the patient, who is usually sallow and il] and 
has a hectic temperature. On vaginal and bimanual examination the en- 
larged and tender uterus can be felt lying in the pouch of Douglas, and pus 
can he expressed. 

The only satisfactory treatment is hysterectomy, but often, owing to 
the age of the patient, reposition, a pessary and douching are all that are 
advisable. 

(i1.) Enlargements due to disease of the mucosa are never very marked. 

Retained products of conception are closely incorporated with the mucous 
membrane ; they consist of pieces of the placenta and membranes, and may 
be rarely the whole of the footal adnexa. In recent cases it is well to adopt 
no treatment beyond giving liquid extract of ergot, IIx t.d.s., when the con- 
traction of the still excitable uterine muscle often expels the retained tissue. 
Where infection exists, however, and in old-standing cases where the mass 
has fibrosed to a fibrous polyp, the os uteri must be dilated and the tissues 
removed by a blunt curette. 

Acute infections usually occur during the early stages of the puerperium 
either from (a) infection during labour, when puerperal septicemia often 
results, in which the uterus is hard and tender and little vaginal discharge 
(lochia) is present; or (b) infection of retained membranes, when sapremia 
occurs, the uterus being bulky and the lochia profuse and foul. Sapremia is 
fortunately the more common and less fatal condition; both are notifiable 
infectious diseases. 

Treatment. In sapremia this consists in douching out and gently removing 
the infected uterine contents, when improvement rapidly follows. In septi- 
cemia a blood culture must be taken, and suitable antisera or vaccines 
given ; no local treatment is advisable. The prognosis is very grave. 

Chronic infection (chronic endometritis) sometimes follows infection after 
pregnancy, or may be due to chronic gonorrhceal endometritis ; more often, 
however, no obvious infection is present and the condition may be regarded 
as due to abnormal persistence of the hypertrophic changes in the endome- 
trial mucosa, which occur in the normal menstrual cycle. Thus the glands 
in the majority of cases are elongated and assume a corkscrew appearance, 
while there is marked increase in the vascularity and connective tissue ele- 
ments of the submucosa. In consequence the mucous membrane is thickened 
and velvety, and may assume a polypoid appearance in places. Severe and 
frequently recurring hemorrhages are a constant clinical manifestation, and 
from their sudden onset gain the name of “ floodings.” The condition may 
be met with in young women, where it is a frequent cause of sterility, and 
about the time of the menopause, when there is a distinct tendency for the 
glands to burrow among the muscle of the wall and give rise to adenomyoma 
or adenocarcinoma. 

Treatment, This consists in dilatation of the cervical canal and careful 
curetting of the mucosa, especial care being devoted to the upper angles. 
Curettings should always be examined microscopically, especial inspection 
being made for any evidence of malignancy. Application of radium often will 
effect a cure. 
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Polypi. Certain tumours of the mucosa and of the uterine wall may project 
into the cavity and, becoming pedunculated, distend this and even hang 
down through the dilated os uteri into the vagina. 

Such are fibrous polypi (retained placenta), adenomatous polypi, mucous 
polypi (which arise usually in the cervical canal), fibromyomata, and occa- 
sionally multiple masses of sarcoma, chorion-epithelioma or hydatidiform 
mole. Should infection occur the mass may ulcerate or even slough, and so 
occasionally effect a cure spontaneously. 

Neoplasms of the uterine mucosa are rarely simple, though occasionally an 
adenoma, or more often an adenomyoma, may be met with. 

Of malignant neoplasms carcinoma is by far the most frequent, and is, of 
course, columnar-celled in type, as the uterine mucosa is of the columnar 
variety. Carcinoma starting in the cervical canal has been discussed 
already on p. 967, but it may be well to note that this form of the 
disease is commonly met with in multiparous women over thirty-five years 
of age. 

Carcinoma of the body of the uterus, though much less frequently seen than 
in the cervix, is, if anything, more common in nullipare, and often is seen in 
single women at or after the period of the menopause. The growth spreads 
rapidly over the mucosa and invades the wall, but cwing to the thickness of 
this it is not early disseminated, and so has a better prognosis than cervical 
cancer. 

Clinically there is a generalised, slight and fajrly rapid enlargement of the 
uterus, while hemorrhage is constantly present, though varying in amount. 
Pyometra may be associated, and as the ulcerating mass becomes infected 
the discharge is often offensive and the temperature raised. Pain is a 
constant and early symptom, being periodic and tending to recur at the same 
hour each day. When the growth escapes from the uterine wall it invades 
the cellular tissues of the broad ligament, the peritoneum and surrounding 
viscera, but this occurs far later than is the case with carcinoma of the cervix ; 
subsequent to such invasion fixation, ascites and fistule will develop. As 
in the case of cervical carcinoma, the pelvic lymph nodes are involved, but 
this is difficult to detect on clinical examination. In advanced cases the 
inguinal lymph nodes may become involved, invasion taking place by means 
of the lymphatics along the round ligament. 

Treatment. Asin carcinoma of the cervix, this consists in panhysterectomy, 
together with excision of the pelvic lymph nodes and cellular tissue (Wertheim’s 
operation), care being taken not to damage the ureters and bladder. 

Chorion epithelioma (Deciduoma malignum) is an intensely malignant 
carcinoma commencing in the chorionic villi during pregnancy, usually in the 
later months or immediately after delivery. Two types of cells, corresponding 
to the epithelium (polygonal cells) and syncytium (masses of multinucleate 
protoplasm), occur. The growth rapidly eats through the uterine wall, and 
metastases early appear in distant viscera, notably the lungs. The condition 
is closely allied to, and often preceded by, hydatidiform mole. Plum-coloured 
metastases may be seen in the vaginal and vulval walls. Free hemorrhage 
occurs from the growth and metastases, and the patient is very anemic 
and wasted. Abortion usually occurs early, when, asin hydatidiform mole. 
degenerative changes are often present. 

Treatment is seldom practicable or advisable ; but if the case has no apparent 
metastases, total hysterectomy should be carried out together with removal 
of both ovaries and Fallopian tubes. 
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(i1.) Enlargements due to abnormal condiitons of the uterine wall may be of 
considerable size, and if, as is commonly the case, they are due to the presence 
of fibromyomata, are very often irregular in shape. 

Fibrosis uteri (fibroid uterus) is a condition seen at or after the menopause, 
where the musculature of the uterine wall degenerates and is replaced by 
fibrous tissue among which lie numerous dilated veins. There is moderate 
uterine enlargement, and severe repeated floodings occur. Rarely sarcoma 
supervenes. 

Treatment consists in application of radium through the cervix, or if this 
fails to arrest hemorrhage, subtotal hysterectomy must be performed. 

Fibromyomata (uterine fibroids) are simple neoplasms which occur with 
comparative commonness in the uterine wall, and which, unless of some size, 
give rise to no abnormal signs. They are usually multiple and may vary in 
size from a pea to a cocoanut, or even larger. The tumours are met with more 





Fic. 336. Uterine fibromyoma. Note small subserous fibroid on the fundus. 


commonly in unmarried women over thirty ; should they be present they often 
prevent conception from occurring. 

In situation they vary; thus if growing in the thickness of the uterine 
wall they are said to be interstitial, while if near the peritoneal or mucous 
surfaces they are called subserous and submucous respectively. These latter 
varieties are prone to become pedunculated, projecting into the peritoneal 
and uterine cavities (p. 971), and may necrose, following torsion of their 
pedicle. Apart from this, all fibromyomata are liable to undergo degenerative 
changes (neorobiosis or red degeneration), which may result in sloughing, or 
may settle down and lead to calcification, while their avascularity renders 
them susceptible to infections, which may be from the uterine cavity, the 
bowel, or the blood stream. Occasionally sarcomatous changes occur. 

Fibromyomata are encapsuled tumours, and consist of whorled masses of 
dense fibrous tissue, with a small and varying admixture of unstriped 
muscle tissue (Vol. I., Fig. 98) ; if necrobiotic, they are of a reddish colour and 
cedematous, and microscopically show marked disintegration and round-celled 
infiltration. 

Clinically the uterus shows marked and often irregular nodular enlarge- 
ment, the whole mass moving with the cervix uteri, which itself may be the 
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seat of a fibroid. There is usually marked and irregular hemorrhage (metror- 
rhagia), and excessive loss at the menstrual periods (menorrhagia). Pain, if 
present, is slight, though if large, the weight and bulk of the mass may cause 
discomfort and dysuria and constipation from pressure on surrounding 
viscera. A polypoid submucous fibroid often causes violent bearing-down 
pain, and if partly extruded, ulcerated and sloughing, may be mistaken for a 
carcinoma of the cervix. A cervical fibroid may cause obstruction during 
labour. 

Treatment consists in removal of the submucous and subserous polypi, an 
easy matter, while large and solitary interstitial fibroids may be shelled out 
(myomectomy). Multiplicity of tumours calls for hysterectomy, an operation 
only to be undertaken by a competent surgeon, as it may be very difficult in 
these cases, especially where cervical tumours are present. Double salpingo- 
oophorectomy has been recommended to retard enlargement and diminish 
hemorrhage, but has nothing to recommend it over hysterectomy. 

Sarcoma of the uterus is uncommon and usually diagnosed as carcinoma of 
the body, which it closely resembles clinically. Microscopically, sarcoma may 
be round- or spindle-celled. 

The treatment is as for carcinoma. 


DISEASES OF THE FALLOPIAN TUBES AND OVARIES 


Inasmuch as the free fimbriated end of the Fallopian tube is closely approx- 
mated to, and indeed partly surrounds, the ovary, it is natural that when there 





Fig. 337. Fimbrie of the Fallopian tube, showing round-celled infiltration in early 
stages of inflammation. X 70. 


is any inflammatory condition the fimbrie should adhere to the ovary, so 
that the two become fused into one mass. Moreover, in enlargements of the 
ovary, especially when this growth projects forwards between the layers of 
the broad ligament, from the posterior layer of which the ovary normally 
projects, the tube becomes stretched over and hard to distinguish from the 
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tumour. Thus it will be seen that disease of the one viscus almost invariably 
involves the other. 

It is well to remember that the ovary projects into the peritoneal cavity, 
being covered only by a layer of germinal epithelium (and no peritoneum), 
so that an ovum escapes into the peritoneal sac, and normally is directed by 
the ciliated epithelium of the fimbrise into the adjacent ostium of the Fallopian 
tube, and then down the tube into the uterine cavity, where fertilisation 
occurs. 

Sometimes, often owing to previous inflammation, the ovum may be 
arrested and fertilised (a) in the ovary itself; (6) in the Fallopian tube; or 
(c) in the peritoneal cavity, when an ectopic gestation occurs. This condition, 
though of great interest to the gynecologist, only concerns the surgeon when, 
as is the case in ovarian and tubal pregnancy, lack of possibility of expansion 
causes premature termination of the pregnancy, with severe intraperitoneal 
bleeding (ruptured ectopic gestation, tubal abortion, p. 980). 

Acute Salpingitis. Acute infection of the Fallopian tubes always results 
from ascending infection via the uterine cavity, and therefore is primarily 
an inflammation of the mucosa. The condition is generally seen in young 
women, but may occur in quite young girls. 

(a) Puerperal infections are usually streptococcal, or more rarely staphylo- 
coccal, and occur a few days after delivery as the result of infection in the 
uterine cavity spreading to the tubes. The condition is often overlooked, 
as the local signs are masked by those of sapreemia or septicemia. 

(6) Pneumococcal salpingitis is usually seen in little girls, and is rapidly 
followed by the onset of pneumococcal peritonitis, which is generally fatal 
(Chapter XIIT., p. 548). The tubal infection is transient and seldom 
diagnosed. 

(c) Gonococcal salpingitis is by far the commonest acute infection, and is 
usually met with from ten days to three weeks after infection, as the result 
of direct upward extension from the vulva and cervix uteri; it may occur, 
however, at any time so long as cervical infection persists. The disease is par- 
ticularly common in prostitutes, and unfortunately all too often seen in young 
married women, where it is the result of an uncured gleet in the husband. 
Sterility generally follows, owing to blockage of the tubal lumen by adhesions, 
while chronic pelvic pain, pyosalpinx, and abdominal adhesions frequently 
result, so that the unfortunate woman becomes a chronic invalid in many 
cases. 

Pelvic and occasionally general peritonitis are usual accompaniments of 
the tubal infection, as the pus escapes through the abdominal ostium ; 
these may be fatal, but much more often result in the formation of dense 
adhesions, with a tendency to stricture of the intestine (Chapter XVI., 
p. 667). Generalised septicemia, with fasciitis and joint infections, are 
by no means uncommon. 

Clinically there is acute pelvic pain, and a purulent or seropurulent vaginal 
discharge. Constipation is absolute, and the tongue furred and dirty. The 
patient feels ill, and the temperature and pulse are raised. 

Vaginal or rectal examination will reveal nothing beyond a generalised ten- 
derness, usually more marked on one side of the pelvis, but present on both. 

Pelvic peritonitis rapidly supervenes, when the lower abdomen becomes 
rigid and tender, while in the later stages the matted and distended bowel 
gives rise to distension of the suprapubic region. 

Micturition becomes painful, especially towards the end of the act, and 


SALPINGITIS 975 


retention is not uncommon. Vomiting may occur, but is neither an early 
nor a constant symptom. 

Diagnosis. ° This may present considerable difficulty, especially in differen- 
tiating acute appendicitis. Usually, however, although one tube may be 
more affected, both are to some extent involved, while the tenderness is most 
marked just above the pubes. In addition, the hyperesthesia observed over 
the mons veneris in appendicitis, resultant on reflex irritation of the ilio- 
hypogastric nerve, is absent in salpingitis, as is also the typical feeculent odour 
of the breath. 

It must not be forgotten, however, that salpingitis may cause secondary 
appendicular involvement, and vice versa. 

Pyelitis and cystitis also may give rise to errors in diagnosis, but here the 
presence of B. coli or some allied organism in the urine should clear up any 
doubt. 

Treatment. This consists in laparotomy, squeezing out the pus from the 
inflamed tubes, which should not be removed, and mopping out the pelvis 
with sterile plugs. The abdomen is then closed without drainage. The 
operation is invariably followed by 
amelioration of the patient’s cond- 
tion and loss of pain. 

The older and more conserva- 
tive treatment of waiting until a 
pyosalpinx developed before inter- 
fering has nothing to recommend it. 

The bowels must be kept open 
and energetic measures resorted to 
for the cure of the vulvovaginitis, 
especial care being devoted to the 
os uteri and cervical canal (see 
Vol. I., Ch. VI). 

Chronic salpingitis is nearly always the result of an acute infection, and 
while in some few cases the tubal lumen may be obliterated throughout by 
adhesions, in the vast majority this occurs only at the narrow uterine end. 
The inflamed fimbrize become closely adherent to the ovary, and the 
abdominal ostium also becomes blocked in these cases. The accumulated pus 
and secretion dilate the tube, which assumes a characteristic flask-like shape, 
and the resulting abscess is known as a pyosalpinx ; this often infects the 
ovary, and the resulting common abscess cavity forms a tubo-ovarian abscess. 
In some very chronic and mild cases, usually pyogenic in origin and often 
puerperal, the purulent contents in the course of time disappear, and the 
resulting serous fluid which dilates the tube earns for this condition the name 
of hydrosalpinx. In all these conditions there are generally dense adhesions, 
binding the pelvic viscera together, often obliterating the pouch of Douglas, 
and holding the uterus retroverted. 

Occasionally the abscess may discharge into the bowel, bladder or vagina, 
when a fistula results. 

Clinically the condition may be present for years, subsequent to an acute, 
and maybe forgotten, attack of inflammation. The patients are sterile 
owing to blockage of the tubes, but menstruation is often free, and even 
excessive from the endometritis, and is usually accompanied by dysmenor- 
rhosa of the congestive type. Chronic backache, pelvic pain and dragging 
are generally complained of, while a chronic vaginal discharge is the rule, 
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though this is often slight in amount. Such patients are often anemic, and 
tend to be querulous invalids. Pelvic examination shows a rounded mass on 
one or other and often both sides of the pelvis, tending to hang over and fill 
the pouch of Douglas. The uterus is usually retroverted and always fixed, 
often being displaced towards one side. The flask shape of the distended 
tube can be made out if surrounding adhesions are not too dense, and tender- 
ness not too marked to permit this. Gonococci may be found in the vaginal 
discharge. 

The diagnosis is usually easy if a pelvic examination be made. Occasionally 
a pelvic hematocele or ovarian dermoid may be mistaken for a tubal mass. 

The treatment consists in laparotomy and removal of the infected tube and 
ovary, if necessary from both sides. The operation is often extremely difficult 
owing to the dense adhesions present, so that unless great care be exercised 
the bowel will be torn. 

Tuberculous disease of the tubes and ovaries is unfortunately by no means 
rare in small girls and adolescents, and usually gives rise to a tuberculous 
peritonitis. In these cases it may be hard to differentiate the tubal abscesses 
(tuberculous pyosalpinx) from the matted bowel and omentum on rectal 
examination, but a thin serous vaginal discharge is generally present, and 
from this tubercle bacilli can be isolated. 

The treatment consists in laparotomy and enucleation of the infected tubal 
masses, an operation only to be attempted by an expert surgeon. The results 
are usually very beneficial, both as regards the peritoneal and other foci of 
infection. 

Ovarian neuralgia, usually associated with prolapse of the organ, which 
can be felt in the pouch of Douglas, is a condition calling for general tonic 
treatment, and no operation should be attempted without the advice of an 
experienced gynecologist. 


NEOPLASMS OF THE OVARIES AND TUBES 


Ovarian fibroma is occasionally met with as a hard, painless, smooth and 
often bilateral tumour, calling for ovarian excision. Its development causes a 
premature menopause. Fibromyoma also occurs. 

Carcinoma of ovary is a rare and again often bilateral condition seen 
generally in youngish women, where the first sign is often-a severe intra- 
peritoneal hemorrhage, which leads to a diagnosis of ruptured ectopic 
gestation. Ifthe carcinoma is confirmed microscopically, complete hysterec- 
tomy, with removal of both tubes and ovaries, is called for. Carcinoma of a 
columnar-celled type is sometimes seen in the Fallopian tube. 

Sarcoma is a rare but rapidly disseminating and fatal condition. Diffuse 
metastases over the peritoneal cavity and ascites are marked, the fluid often 
containing blood. 

Secondary carcinoma on the surface of the pelvic viscera may occur in 
carcinoma of any abdominal viscus and carcinoma of the breast. © 

Vascular and deeply maroon-coloured deposits, often multiple, are met with 
in chorion epithelioma. 

Ovarian cysts are among the commonest afflictions of womankind, and in 
the majority of cases are congenital in origin. They often originate in child- 
hood, but seldom cause trouble until adult life, and then only because of their 
size in the majority of cases. 

The commonest type, the multilocular cystadenoma, occurs from abnormal 
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development of Pfliger’s tubules, the original ingrowths of the coelomic 
epithelium from which the germinal cells develop. The cysts are usually 
unilateral, and consist of one large cyst from the inner wall of which a mass of 
smaller cysts, often communicating with each other, take origin. The whole 
presents a smooth, rounded mass, which varies in size from an orange to a 
mass occupying most of the abdominal cavity and containing several gallons 
of the pseudomucinous fluid with which such cysts are filled. 

The lining membrane of the smaller cysts is a typical palisade columnar 
epithelium, but this in the larger cysts becomes flattened and almost squamous 
in type. 

The cysts may occur at any age, but are usually met with from thirty to 
fifty years of age, when they frequently give rise to symptoms either from their 





Fig. 339. Papilliferous processes on the surface of an ovarian fibroma. x 12. 


bulk or from pressure on viscera. Large cysts, owing probably to mild 
attacks of infection from the bowel, become adherent to surrounding viscera. 

Dermoid cysts may be regarded as true teratomatous tumours, and occur 
in quite young girls, though owing to their slow growth they seldom give rise 
to pressure symptoms before twenty-five to thirty years of ‘age. Two 
varieties are met with—(1) unilocular, usually pedunculated, and containing 
clear fluid, with perhaps a few hairs springing from one point of the wall; 
(2) multilocular, sessile, and tending to burrow into the broad ligament. 
These are not so common, and usually contain thick, fatty material, and have 
all varieties of tissue growing from the inner wall, hair, teeth, and even 
mamme or rudimentary limbs being met with. Such teratomata not in- 
frequently undergo malignant changes. 

Follicular cysts are small cysts occurring in connection with abnormal 
Graffian follicles, and are classified as blood cysts, lutein cysts and serous 
cysts, according to their contents. They seldom reach a large size, about that 
of a chestnut, but the rupture of one of these in the right ovary, especially a 
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blood cyst, may produce a train of symptoms and signs strongly suggestive 
of acute appendicitis. 

Papilliferous cysts occur not infrequently and may be (1) simple, due to 
invagination and overgrowth of the epithelial lining of any of the above cysts, 
most commonly cystadenomata, or (2) malignant, when they may be regarded 
as carcinomatous. In these the proliferating epithelium not only completely 
fills and distends the cyst cavity, but invades and grows through the cyst wall, 
forming papilliferous masses on its peritoneal surface. In addition, these 
masses appear on all the viscera and the parietal peritoneum, and give rise to 
ascites, thereby closely resembling in signs malignant ovarian neoplasms, of 
which they probably represent a degenerative cystic variety. 

Parovarian cysts arise in the mesovarium from the vestigial remnants of 
the organ of Rosenmuller, parovarium, etc., and form a cystic mass between 
the layers of the broad ligament, over which the Fallopian tube is tightly 
stretched. Such cysts are met with in young women, are often of some size, 
and cause a certain amount of immobility of the uterus, which is displaced 
away from them. They are frequently confused on pelvic examination with 
a multilocular dermoid or a chronic pyosalpinx. In this latter the uterus is 
drawn towards the mass. 

Clinically all these cysts give rise to no symptoms (except the malignant 
cysts, where ascites develops) until they reach such a size that their bulk 
causes great inconvenience and abdominal enlargement, which may be mis- 
taken for ascites. 

In some few cases, especially with smallish pedunculated cysts, torsion 
(p. 981) is liable to occur, while occasionally rupture may follow trauma. 
Attacks of inflammation are liable to occur, which lead to subsequent 
adhesions. 

Examination of the abdomen will reveal the presence of a more or less 
tense, rounded swelling, freely mobile in the case of small cysts, but usually 
adherent in the case of large ones. Such swellings have a convex upper 
margin, and if against the abdominal wall will be dull on percussion and may 
fluctuate. Pelvic examination probably will show the uterus to be normal 
in size, and not attached to the cystic swelling. In the case of large adherent 
cysts, however, this may not be the case, and then they are very difficult to 
diagnose from fibromyomata of the uterus. The two conditions not in- 
frequently coexist. 

Diagnosis. It is out of place in a text-book of surgery to enter into the 
differential diagnosis between the various types of ovarian cyst, but it is well 
to consider briefly other conditions with which they may be confused. Of 
these the most common is ascites, for the generalised form of which only very 
large, lax cysts are likely to be mistaken ; here the resemblance is great, but 
the absence of any obvious cause for ascites should excite suspicion of an 
ovarian cyst, especially in women under twenty-five, while resonance in 
the flanks, epigastrium and iliac fosse and no shifting dulness may be taken 
as strong evidence that no free fluid is present in the peritoneal cavity. 
The localised (encysted) form of ascites met with in tuberculous and 
occasionally carcinomatous peritonitis presents grave difficulties, and often 
the diagnosis can be established only at operation. Omental and mesenteric 
cysts are very rare, but may cause trouble in diagnosis if present. Hydro- 
nephrosts, especially in a mobile kidney, is very likely to be called an ovarian 
cyst. 


Pregnancy, if intrauterine, should never be confused with an ovarian cyst ; 
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if intraperitoneal, it may ‘cause error unless the other signs of cyesis be 
elicited. 

Fibromyomata also will cause difficulty if the cysts are adherent to the 
uterus, notably in the case of parovarian and multilocular dermoids, which 
have burrowed in the broad ligament. In these cases fluctuation may be felt 
in the cysts, while fibroids are unlikely below the age of thirty-five. In many 
cases errors in diagnosis occur. 

The treatment consists in laparotomy and removal of the cyst. This opera- 
tion (ovariotomy), which entails ligature and division of the pedicle (stretched 
mesovarium), will be very simple in the case of mobile pedunculated cysts, 
which if large can be emptied with a trocar and cannula to allow of their 
eventration. In those cases where adhesions exist, or where the cyst lies 
between the layers of the broad ligament, the operation is far from easy, and 
should never be attempted except by an experienced surgeon. 


THE SURGICAL EMERGENCIES OF GYNAZCOLOGY 


1. In Connection with Pregnancy. (a) Incarceration of a Retroverted 
Uterus. Should pregnancy occur in a retroverted uterus, this usually 
corrects its position, but occasionally the malposition persists. In such 
a case, about the third month of pregnancy, the enlarged uterus occupies 
all the pelvis, and the fundus being caught in the sacral hollow cannot rise 
into the abdomen. Pressure on abdominal viscera with retention of 
urine and obstinate constipation result and call attention to the con- 
dition, which often terminates spontaneously in abortion. Manipulation 
with a view to digital replacement of the uterus, after emptying the 
bladder, is called for urgently. 

(b) Concealed, accidental heemorrhage may occur into the uterus during 
the latter months of pregnancy. Following a fall or blow, the patient 
becomes intensely collapsed, and shows all the signs of an internal severe 
hemorrhage; at the same time there is agonising abdominal pain and the 
uterus can be felt to be abnormally large, tense, hard and tender. Imme- 
diate laparotomy and Ceesarian section, followed in many cases by subtotal 
hysterectomy, offer the best chance of saving the lives of mother and child. 

(c) Central placenta preevia may cause excessive and fatal hemorrhage 
during labour, as the sinuses are torn by the expanding lower uterine segment. 

The treatment consists in tearing through the placental tissue, after dilating 
the os uteri if necessary, grasping a foetal leg and pulling it down so as to 
plug the os and lower part of the uterus ; in order to do this traction must be 
maintained on the leg. A gynecologist must be sent for meanwhile. 

(d) Obstructed labour may result from impaction of a brow , transverse, or 
shoulder presentation in the pelvic outlet, or from contraction of the pelvis 
preventing the passage of a normally presenting child. Rarely cervical 
fibroids or parovarian or multilocular dermoid cysts in the broad ligament 
may obstruct labour. Labour probably has been present some time, the 
membranes are ruptured, and any presenting foetal part is blue and oedema- 
tous. The child is often dead. The mother is very collapsed and in con- 
tinuous pain from uterine spasm, while the uterus can be felt as a hard, tender, 
dome-shaped mass, often showing a well-marked sulcus (Band1’s retraction 
ring) at the junction of its upper and lower segments. If neglected, death of 
the mother or uterine rupture will occur. 

Many methods of treatment are recommended, but we unhesitatingly 
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advocate immediate Cesarian section, with subtotal hysterectomy if there 
is real danger of infection of the uterine cavity having occurred. This pro- 
cedure is far safer in inexperienced hands than manipulations in the dark with 
instruments designed to destroy and so deliver the child, and it has the 
advantage of there being a faint chance of securing a living baby. 

(ec) Ruptured ectopic gestation and tubal abortion present very similar 
signs, which are mainly due to the severe intraperitoneal hemorrhage which 
accompanies them, and call for urgent treatment to save life. 

The condition is usually met with in young married women, who may have 
had previous normal pregnancies, often in rapid succession. The patient 
may or may not know that she is pregnant. For a few days or a week there 
may have been vague griping pains low down in the abdomen. After one or 
two missed menstrual periods, a slight blood-stained vaginal discharge will 
appear, and the patient experience a sudden sharp pain in the lower abdomen. 
Collapse rapidly ensues, and the patient becomes faint and deadly white. 
All the signs of intraperitoneal hemorrhage appear, with the characteristic, 
slightly distended, non-rigid abdomen, which is acutely tender, especially on 
deep pressure. “ Phrenic pain” at the top of the shoulder may occur from 
blood running up and irritating the diaphragm. 

Pelvic examination usually reveals nothing save general tenderness, but 
sometimes if a previous partial abortion has occurred, which is not uncommon, 
a rounded, fluctuant mass can be felt occupying Douglas’s pouch. This 
consists of clot and footal and placental tissue, and is known as a pelvic 
hematocele. Signs of early pregnancy will be seen in the breasts and vulva. 
Occasionally rupture may occur between the layers of the broad ligament 
(extraperitoneal rupture), when the signs of hemorrhage are not so marked ; 
there is a pelvic mass and lateral displacement of the uterus. 

The diagnosis should be easy if attention be paid to the extreme, often 
paper white, pallor of the patient, vaginal hemorrhage and previous amenor- 
rhoea. Occasionally, however, rupture of a pyosalpinx or ovarian cyst, 
perforation of an appendix or gastric ulcer, or a hemorrhage from injury to 
some abdominal viscus may superficially simulate the condition. Hemorrhage 
from an ovarian carcinoma or blood cyst may closely resemble rupture of an 
ectopic gestation. 

The treatment consists in immediate laparotomy, through a low paramedian 
or transverse incision ; the peritoneum is found to be full of blood, and the 
hand, being introduced, grasps the affected tube and ovary and grips these 
tight to stop the bleeding. The rent tube is then brought to the surface, 
ligatured and removed ; the ovary is preserved if possible. The ovum and 
clot are sponged out and the abdomen closed. Once the bleeding is arrested, 
transfusion or gum-saline infusion should be carried out. 

2. Puerperal Infections. Sapreemia and Septiczemia have been discussed on 
p. 970, and Ch. V., Vol. I. 

3. Salpingitis and pelvic peritonitis are dealt with on p. 974, and 
Chapter XIII. 

4, General peritonitis is fortunately uncommon in pelvic infections, but 
should it arise must be treated on the lines indicated (Chapter XIII., p. 538). 

5. Infection of fibromyomata is usually from the bowel, and frequently, 
therefore, with gas-forming organisms. The patient is often extremely ill 
and suffers from abdominal pain and vomiting, while a rounded, tender mass 
is present in the abdomen. This mass can be shown on bimanual examination 
to be attached to the uterus. Treatment consists in laparotomy and removal, 
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if necessary with hysterectomy, but the prognosis is grave, as peritonitis and 
gas gangrene are liable to supervene. 

6. Complications of Ovarian Cysts. (@) Infection and suppuration may 
occur, usually as a complication of some acute abdominal disease, such as 
appendicitis, The cyst becomes tense, tender and often fixed, and the 
temperature is raised. If the cyst has been known to exist diagnosis is easy, 
otherwise an abscess is usually suspected. 

(6) Torsion of the pedicle occurs in small cysts, usually unilocular dermoids, 
and comes on generally after some muscular exertion. The patient experi- 
ences a sickening pain and vomits, while the abdominal muscles are tense. 
Later, as the blood supply becomes cut off, gangrene of the cyst may occur, 
and abdominal distension and peritonitis supervene. Often subacute attacks, 
with slight torsion, give rise to modified symptoms, the cyst becoming 
adherent to surrounding viscera. The condition may be mistaken for 
intestinal obstruction, but the tense, rounded and tender cyst is usually 
easily palpable; or for appendix abscess, when the history should clear up 
the diagnosis (see pp. 543, 712 and 724). 

(c) Rupture usually follows blows, when a large cyst is known to be present, 
and is followed by disappearance of the tumour, with some shock and often 
mild peritonitis. Occasionally gradual leakage occurs, with vague abdominal 
pain. 

The treatment in all these cases is laparotomy (ovariotomy). 


OPERATIONS ON THE FEMALE GENITALIA 


These are performed with the patient in the Trendelenburg (for abdominal 
operations) or lithotomy (for perineal operations) positions. 

Hysterectomy may be (1) subtotal, when the uterus is divided through the supra- 
vaginal portion of the cervix, or (2) panhysterectomy, when the entire organ is 
removed. 

A low paramedian or transverse incision is made and the peritoneum is opened, 
care being taken not to injure the bladder. The intestines are packed off in the upper 
abdomen behind a towel, and the uterus grasped with a vulsellum forceps and drawn 
up into the wound. If the ovaries are healthy, one at least is left in situ. The broad 
ligament is clamped and divided between the tube and ovary, and then down alongside 
the uterus, care being taken not to damage the ureters, which cross alongside the 
cervix deep to the uterine arteries; these latter must be picked up and ligatured. 
The peritoneum is now divided on the posterior surface of the uterus and stripped 
from it; a similar proceeding is carried out on the anterior surface and the bladder 
separated from the cervix. The uterus and tubes are now free, and in subtotal 
hysterectomy the cervix is divided, hemostasis secured, and the peritoneum sutured 
over the stump of the uterus. In panhysterectomy the vagina is opened and the 
whole uterus removed, the canal being left open, and the peritoneum united above it. 

The abdominal wound is then closed in layers, after removing all clot and towels 
from the peritoneal cavity. 

Wertheim ’s operation consists in panhysterectomy, together with removal of 
all the pelvic cellular tissue and lymph nodes. The ureters should be identified early 
and dissected out to preserve them from damage. 

Cesarian Section. A long paramedian incision is made and the pregnant 
uterus turned forward out of the abdominal cavity, which is shut off by towels. 
The fundus and anterior wall are incised vertically, the membranes divided, and 
the child delivered, the cord having been ligatured and cut. The hand is now 
introduced into the cavity, and the placenta and membranes gently separated and 
removed, the os being dilated by the index finger. The uterus now contracts, 
process assisted by the application of hot towels. The wall is sutured by a series of 
mattress stitches of thick catgut and the abdomen closed. If required, subtotal 
hysterectomy can be performed. 

Ovariotomy has been described briefly on p. 979. 
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sublingual, ii. 195 
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X-ray appearance of, i. 743 
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Acromion process of scapula, fracture of, 
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of abdominal wall, ii. 529 
of appendix, ii. 718 
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sebaceum, i. 178, 241 
spheroidal-celled, i. 180 
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strangulation by, ii. 683 
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Aditus of the antrum, ii. 319 
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Adrenalin in hemorrhage, i. 50 
Adventitious bursx, i. 226, 396, 401 
Aerobes, i. 33 
Aerocele, ii. 400, 402 
After-treatment of operations, i. 12 
care of bowels in, i. 13 
diet in, i. 12 
drainage tubes in, i. 12 
post-anesthetic vomiting, i. 13 
re-dressing of wound, i. 12 
removal of stitches, i. 12 
when to let patient get up, i. 12 
Agnew’s operation, i. 714 
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ii. 64 
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treatment of, i. 281 
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on, ii. 379 
foreign bodies in, ii. 366 
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nasal, examination of, ii. 296 
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i. 802 
Air sinuses, X-ray examination of, i. 739 
Albee’s operation in spinal caries, ii. 126 
saw for bone-grafts, i. 403 
Albuminuria, surgical significance of, ii. 
812 
Alcohol as antiseptic, i. 4 
in treatment of collapse, i. 52 
injection in treatment of trigeminal 
neuralgia, i. 346 
Aleppo boil, i. 131 
Alimentary tract, X-ray examination of, 
i. 748 
Alopecia areata, differentiation from 
tinea tonsurans, i. 238 
Alpha rays, i. 758 
Alveolar abscess, ii. 173 


Amblyopia, ii. 222 
ex anopsia, ii. 222 
Amenorrhea, ii. 963 
Amoeba, i. 31 
histolytica, i. 142 
Amebic abscess of liver, ii. 737 
infections, i. 142 
perihepatitis, ii. 737 
Amputation and Amputations, 
circular, i. 720 
flaps in, i. 719, 720 
general principles of, i. 719 
guillotine, i. 720 
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Amputation and Amputations—continued. 
hsemostasis in, i. 720 
in compound fractures, i. 435 
in treatment of aneurysm, i. 275 
interinnominate-abdominal (hind- 
quarter), i. 722 
interscapulo - humero - thoracic (fore- 
quarter), i. 723 
methods of, i. 720 
of fingers and thumb, i. 722 
of leg, i. 721, 722 
of lower limb, i. 720 
of penis, ii. 914 
of thigh, i. 722 
of toes, i. 720 
of upper extremity, 1. 722 
position of operator in, i. 719 
racquet, i. 722 
stumps, lesions of, i. 723 
terminal neuromata in, i. 339 
through arm, i. 723 
through forearm, i. 723 
through hand, i. 723 
through hip joint, i. 722 
through metacarpo-phalangeal joints, 
i, 723 
through shoulder, i. 723 
transfixion, i. 720 
Amyloid disease of the blood vessels, i. 266 
Ampytal, i. 785 
Aneemia, pernicious, ii. 773 
splenic, ii. 773 
Anaerobes, i. 31, 33, 81 
Anaerobic organisms, infection by, 
complicating compound fractures, 
i, 434 
intestinal, i. 80, 81 
Anesthesia, 1. 763 
administration of drugs preliminary 
to, i. 783 
avertin or brometrol preliminary to, 
1. 784 
barbiturates preliminary to, i. 785 
cyclopropane, i. 769 
ethyl-chloride, i. 792 
for intranasal operations, ii. 298 
general, and spinal, combined, i. 799 
chloroform, i. 786 
ether, i. 771 
nitrous oxide and oxygen, i. 766 
nitrous oxide gas, i. 764 
preliminary examination in, i. 763 
preparation of patient for, i. 763 
intratracheal, i. 781 
local and regional, i. 793 
cocaine for, i. 794 
infiltration method of, i. 794 
in the nose, ii. 298 
novocaine for, i. 794 
mixtures for, i. 791 
nasal intubation, i. 782 
paraldehyde preliminary to, i. 783 
parasacral, i. 800 
paravertebral, i. 800 


preliminary medication and 
basal hypnotics, i. 783 
regional, i. 795 
spinal, i. 795 
splanchnio, i. 800 
stocking type, due to injuries of blood 
vessels, i. 25 
Ansesthetic leprosy, i. 99 
Ana] canal, development of, ii. 776 
examination of, ii. 777 
Anaphylaxis, i. 36 
Anasarca, i. 250 
Anastomosis, aneurysm by, i. 209, 279 
intestinal, end-to-end, ii. 525, 703 
side-to-side, ii. 702 
of blood vessels, Dorrance’s method, 
i. 291 
of nerves, i. 350 
Anel’s operation in aneuryam, i. 274 
Aneurysmal sac, excision of, i. 293 
varix, i. 260, 277 
between internal carotid and 
cavernous sinus, i. 278 
operations on, i. 293 
treatment of, i. 277 
Aneurysms, i. 267 
abdominal, i. 809 
setiology of, i. 267 
arteriovenous, i. 276, 815 
axillary, i. 813 
by anastomosis, i. 209, 279 
cirsoid, i. 209, 279 
clinical features of, i. 268 
consolidated, i. 269, 271 
differential diagnosis of, i. 270 
from sarcoma, i. 218 
diffusion of, i. 272 
dissecting, i. 269 
external, i. 269 
false, i. 269 
femoral, i. 813 
formation of, i. 255 
fusiform, i. 267 
general effects of, i. 272 
gluteal, i. 814 
inguinal, i. 813 
internal, i. 813 
internal iliac, i. 813 
intracranial, 1. 81] 
of arm, i. 813 
of common carotid artery, i. 810 
of external carotid artery, i. 811 
of innominate, i. 809 
of internal carotid artery, i. 811 
of leg and foot, i. 814 
of renal artery, ii. 818 
of scalp, ii. 61 
of special arteries, i. 279, 808 
operations on, i. 272, 280 
orbital, i. 278 
pathological, i. 267 
popliteal, i. 814 
referred pain in, i. 270 
rupture of, i. 271 


INDEX 
Aneurysms, sacculated, i. 268 


spontaneous cure of, i. 271 
spontaneous fracture due to, i. 270 
subclavian, i. 812 
suppuration of, i. 271 
symptoms due to pressure by, i. 270 
syphilis in relation to, i. 267 
thoracic, i. 808 
traumatic, i. 276 
diffuse, i. 256 
treatment of, Anel’s operation, i. 274 
Brasdor’s operation, i. 274 
by acupuncture, i. 275 
by amputation of limb, i. 275 
by compression of vessel, i. 274 
by extirpation of sac, i. 273 
by introduction of foreign material 
into sao, i. 275 
by ligature of artery, i. 274 
by Matas’s operation, i. 272 
by “the old operation’? or 
** operation of Antyllus,”’ i. 273 
general and local, i. 272 
Hunter’s operation, i. 274 
Moore and Corradi’s method, i. 275 
operations for, i. 272 
Wardrop’s operation, i. 274 
true, i. 269 
varicose, i. 260, 278 
operations on, i. 272, 290 
varieties of, i. 267 


Angina Abdominalis, ii. 731 


pectoris, treatment of, ii. 461 


Angioma, i. 207 


arterial, i. 279 
cavernous, i. 209 
of bone, i. 576 
of liver, ii. 744 
of renal pelvis, ii. 848 
of tongue, ii. 200 
plexiform, i. 209, 279 
Angio-myeloma, i. 213 
Angio-neurotic cedema, i. 251 
Angular conjunctivitis, i. 243 
Ankle and foot, dislocations near, i. 522 
injuries of, i. 520 
hitch for exerting traction in treatment 
of fractures, i. 419 
Ankle joint, acute arthritis of, i. 654 
amputations through, i. 728 
Charcot’s disease of, i. 655 
chronic arthritis of, i. 654 
disease of, i. 654 
dislocations of, i. 522 
effusion into, i. 654 
excision of, i. 728 
fracture-dislocation of, i. 520 
sprains of, i. 522 
surgical anatomy of, i. 485, 653 
X-ray examination of, i. 742 
Ankylo-glossia, ii. 191 
Ankylosis complicating fractures of lower 
end of humerus, i. 466 
of hip joint, i. 628 
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Ankylosis of joints, i. 589 
bony, true, i. 589 
false, i. 388, 589 
' treatment of, i. 590 
forms of, i. 589 
true, treatment of, i. 590 
of radio-ulnar joint, i. 710 
Annulus fibrosus, hernia of, ii, 140 
Anode, i. 734 
Anterior chamber, cysts of, ii. 253 
poliomyelitis, i. 673 
Anthrax, i. 95 
differential diagnosis of, i. 96 
cedema, i. 95, 96 
treatment of, i. 97 
Antibodies, i. 35 
power of producing, i. 36 
Antisepsis, i. 2, 3 
Antiseptics, i. 4 
in cleansing of wounds, i. 42 
intravenous injection of, in treatment 
of septicemia, i. 76 
Antitetanic § serum, 
administration of, i. 91 
Antitoxic sera, use of, i. 35 
Antitoxin, i. 35 
diphtheria, i. 101 
Antral polyp, ii. 313 
Antrotomy, intranasal, ii. 316 
Antyllus, operation of, for aneurysm, i. 273 
Anuria, ii. 812, 816 
calculous, ii. 841 
Anus, artificial, ii. 675 
carcinoma of, ii. 806 
_ condylomata at, ii. 783 
fissure of, ii. 782 
fistula at, ii. 787 
imperforate, ii. 778 
injuries and diseases of, ii. 776, 779 
lymphatics of, i. 66 
neoplasms of, ii. 798 
stricture of, ii. 784 
suppuration around, ii. 785 
Aorta, abdominal, atheroma of, ii. 731 
ligature of, i. 300 
injury to, causing intraperitoneal 
hemorrhage, ii. 520 
pulsating, diagnosis from abdominal 
aneurysm, i. 809 
Aphonia, functional, ii. 373 
hysterical, ii. 373 
Aphthous stomatitis, ii. 169 
Aplasia cranii congenita, ii. 81 
Apoplexy, pancreatic, ii. 765 
traumatic, late, ii. 28 
Appendicectomy for acute appendicitis, 
ii. 720 


in & quiescent period, ii. 719 
Appendicitis, ii. 705 
acute, li. 705, 723 
wtiology and pathology of, ii. 705 
- appendicectomy for, ii. 720 
catarrhal, ii. 706, 709 
changes in appendix in, ii. 705 


methods of 


Appendicitis, acute, changes in 
surrounding tissues in, ii. 707 
clinical types of, ii. 708 
complications of, ii. 708 
treatment of, ii. 713 
with general peritonitis, ii. 711 
with local peritonitis, ii. 711 
with localised abscess, 7 712 
chronic, ii. 717 
fulminating, ii. 711 
in children, ii. 716 
in elderly persons, ii. 716 
in stout people, ii. 716 
in pregnancy, ii. 716 
Murphy’s syndrome of, ii. 709 
pelvic, ii. 710 
recurrent, ii. 716 
relapsing, fi. 717 
Appendicostomy, ii. 721 
Appendicular colic, ii. 711, 717 
dyspepsia, ii. 717 
obstruction, ii. 712 
Appendix abscess, ii. 707, 710, 712, 724 
treatment of, ii. 715 
actinomycosis of, ii. 718 
carcinoma of, ii. 719 
changes in, in appendicitis, 11. 705 
contained within hernia, ii. 563 
diseases of, ii. 704 
empyema of, ii. 707 
extraceecal, ii. 704 
length and positions of, ii. 704 
lymphatics of, ii. 704 
mucocele of, ii. 707 
operations on, ii. 717 
complications after, ii. 720 
pelvic, 11. 704 
perforation of, ii. 706 
retrocecal, i. 704 
sloughing or gangrene of, ii. 706 
suppuration within Jumen of, ii. 707 
surgical anatomy of, ii. 704 
tuberculosis of, ii. 718 
ulceration of mucous membrane of, 
ii. 706 
X-ray examination of, i. 751 
Arachnoid mater, ii. ] 
Argyll-Robertson pupils, ii. 233 
Arm, amputation through, i. 723 
aneurysms of, i. 813 
blood-vessels of, incisions for ligature 
of, i. 299 
bones of, congenital absence of, i. 707 
X-ray examination of, i. 742 
deformities of, i. 707 
paralytic, i. 710 
lymphatic glands in, i. 305 
Arsenical compounds in treatment of 
syphilis, i. 121, 122 
Arsphenamine, i. 121 
Arterial angioma, i. 279 
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Arteriosclerosis, causing pathological 
aneurysm, i. 267 
diffuse form of, i. 265 
localised form of, i. 265 
predisposing causes, i. 265 
Arteriovenous aneurysms, i. 276, 815 
wounds, i. 260 
Arteritis, acute, i. 264 
chronic, i. 264 
Artery and Arteries, 
abdominal aorta, ligature of, i. 300 
anterior tibial, ligature of, 1. 303 
axillary, ligature of, i. 298 
brachial, ligature of, i. 299 
common carotid, ligature of, 1. 295 
common iliac, ligature of, i. 301 
contusions of, i. 255 
deep epigastric, ligature of, i. 302 
dorsalis pedis, ligature of, i. 304 
external carotid, ligature of, i. 295 
external iliac, ligature of, i. 301 
facial, ligature of, i. 297 
femoral, common and_ superficial, 
ligature of, i. 302 
gluteal, ligature of, i. 304 
gunshot wounds of, i. 259 
incised wounds of, i. 258 
individual, ligature of, i. 294 
inferior thyroid, ligature of, i. 298 
inflammation and degeneration of, i. 
264 
injuries of, i. 255 
in fractures, i. 409 
innominate, ligature of, i. 294 
intercostal, ligature of, i. 300 
internal carotid, ligature of, i. 296 
internal iliac, ligature of, i. 304 
internal mammary, ligature of, i. 298 
lacerated wounds of, i. 258 
ligature of, i. 293 
in treatment of aneurysm, i. 274 
‘stay knot ”’ for, i. 294 
lingual, ligature of, i. 296 
longitudinal wounds of, Dorrance’s 
method of suture, i. 291 
main, ligature of, causing gangrene, 
i. 160 
middle meningeal, ligature of, i. 297 
hemorrhage from, ii. 2] 
occipital, ligature of, i. 297 
of head and neck, incisions for ligature 
of, i. 296 
open wounds of, i. 258 
peroneal, ligature of, i. 303 
“‘ pipe stem,” in arteriosclerosis, i. 266 
popliteal, ligature of, i. 302 
posterior tibial, ligature of, i. 303 
punctured wounds of, i. 258 
radial, ligature of, i. 300 
renal, aneurysm of, ii. 818 
rupture of, complete, i. 256 
gangrene following, i. 257 
incomplete, i. 256 
signs and symptoms, i. 256 


Artery and Arteries—continued. 


rupture of, subcutaneous, i. 256 
treatment of, i. 257 

sciatic and internal pudic, ligature of, 
i. 304 

structure of, i. 254 

subclavian, ligature of, i, 297 

superficial temporal, ligature of, i. 297 

superior thyroid, ligature of, i. 296 

surgical anatomy of, i. 254 

suture of, i. 290 

ulnar, ligature of, i. 300 

vertebral, ligature of, i. 298 

wounds of, treatment of, i. 259 


Arthrectomy in tuberculosis of joints, i. 


602 
methods of, i. 726 


Arthritis, i. 592 
Arthritis, acute, i. 588 


differential diagnosis from acute 
osteitis, 1. 543 
of ankle joint, i. 654 
of tarsal joints, i. 655 
chronic, of ankle joint, i. 654 
of tarsal joints, i. 655 
deformans, i. 607 
of spine, ii. 133 
dysenteric, i. 598 
gonococcal of hip, i. 629 
of knee joint, i. 645 
gonorrheeal, i. 596 
and pneumococcal, differential 
diagnosis from subacute 
rheumatism, i. 606 
monarticular, i. 596 
polyarticular, i. 596 
treatment of, 1. 597 
neuropathic, 1. 614 
of shoulder joint, acute, differential 
diagnosis of, 1. 660 
pneumococcal, i. 595, 629 
of knee joint, 1. 644 
purulent, 1. 593 
rheumatoid, i. 136, 607 
septic, 1. 536 
suppurative, chronic, i, 595 
toxic, monarticular, i. 609 
changes in articular cartilage, i. 
610 
changes in synovial membrane, i. 
609 
clinical appearances, i. 611 
lipping in, i. 610 
treatment of, i. 612 
X-ray appearances, i. 611 
polyarticular, i. 607 
typhoid, i. 598, 629 
varieties of, i. 592 


Arthrodesis, i. 612, 727 
Arthroplasty, i. 612, 727 
Articular cartilage, i. 585 


changes in, in joint injuries, i. 438 


Artificial anus, ii. 675 


limbs, i. 725 
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Artificial pneumothorax, extra-pleural, 
ii. 455 
respiration, methods of, i. 53; ii. 463 
Ascites, i. 250; ii. 556 
chylous, i. 308 
tuberculous, ii. 552 
Asepsis, i. 2, 3 
Aseptic operating theatre, i. 3 
traumatic fever, i. 22, 79 
in fractures, i. 408 
Asphyxia, traumatic, ii. 428 
Aspiration of knee joint, i. 642 
of tuberculous abscess, i. 107 
Astigmatism, ii. 222 
irregular, ii. 222 
regular, ii. 222 
Astley Cooper’s incision in ligature of 
external iliac artery, i. 301 
Astragalus, dislocation of, i. 523 
fracture of, i. 523 
Astrocytoma, i. 200; ii. 45 
Athelia, ii. 466 
Atheroma, i. 265 
causing pathological aneurysm, i. 267 
of abdominal aorta, ii. 731 
Atrophic scirrhous carcinoma, i. 187 
Atrophy of muscle, i. 386 
of skull, ii. 87 
Atropine ointment for ulcers, i. 71 
Attic, ii. 319 
Auditory centre in brain, ii. 5 
meatus, external, ii. 318, 322 
eczema of, ii. 324 
exostoses of, ii. 324 
furunculosis of, ii. 323 
inflammation of, i. 323 
wax obstruction of, i. 323 
nerve, fibroma of, ii. 44 
lesions of, i. 351 
Auricle, ii. 318, 322 
affections of, ii. 322 
eczema of, il. 322 
hseematoma of, ii. 322 
Auricles, accessory, li. 322, 387 
Auriculo-temporal nerve, section of, ii. 
212 
Auscultation in acute spreading 
peritonitis, 11. 534 
in examination of patient, i. 2 
Autogenous skin grafting, i. 148 
Auto-infection, 1. 32 
Autonomic nervous system, i. 375 
Avertin per rectum, use of, i. 784 
in chronic tetanus, i. 92 
Avulsion of phrenic nerve, ii. 456 
of scalp, complete, ii. 59 
Axilla, deep lymphatics of, i. 67 
Axillary abscess in acute lymphadenitis, 
i. 315 
aneurysm, i. 813 
artery, collateral circulation of, i. 299 
ligature of, i. 298 
glands, i. 305 
apical group, i. 306 


Axillary glands. central] group, i. 306 
early involvement of, in carcinoma 
of breast, ii. 490 
pectoral group, i. 306 
secondary malignant growths of, i. 
323 
subscapular group, i. 306 
tuberculous, i. 320 
group of lymph nodes, cutaneous areas 
draining, i. 68 
vein, thrombosis of, i. 282 


Bacilli, appearance of, i. 30, 31 
B. aerogenes capsulatus, i. 30 
in gas gangrene, i. 164 
anthracis, i. 3VU, 95 
cols infection, i. 80 
in peritoneal infections, ii. 547 
of urinary tract, ii. 853 
treatment of, i. 81 
urethritis, ii. 899 
coli-typhoid, i. 64 
diphtheria, i. 100 
Flexner infection, i. 81 
lepre, i. 98 
mallet, i. 97 
edematis maligni, i. 30 
in gas gangrene, i. 164 
perfringens (welchit) in gas gangrene, 
i. 164 
proteus infection, i. 81 
vulgaris, i. 64 
urethritis, ii. 899 
pyocyaneus, i. 64 
infection, i. 81 
in peritoneal infections, ii. 547 
Shiga infection, i. 81 
sporogenes in gas gangrene, i. 164 
tetant, i. 30, 87 
tuberculosis, i. 64, 101 
human and bovine forms of, i. 102 
ingestion of, i. 102 
inhalation of, i. 102 
inoculation of, i. 102 
methods of access to body, i. 102 
typhosus infection, i. 81 
welchit in peritoneal infections, ii. 547 
Bacillary dysentery, organisms of, i. 81 
Bacilluria, ii. 854, 868 
Bacteria, i. 29 
carriers of, i. 32 
classification of, i. 30 
growth of, conditions necessary for, 
i. 32 
immunity to action of, i. 34 
intestinal, i. 80 
life conditions of, i. 31 
reproduction of, i. 29, 30 
Bacterial infections, non-suppurative, 
i. 87 
Bacteriology, i. 29 
of peritoneal infections, ii. 531, 547 
Bacteriuria, ii. 812 
Baghdad sore, i. 131 
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Baker’s he i, 194, 585, 611 
Balanitis, ii. 91] 


Balanoposthits, ; ii. 911 
Balfour’s operation on stomach, ii. 650 
Ball’s operation, ii. 797 
sentinel pile, ii. 782 : 
Bandaging, tight, causing gangrene, i. 160 
Bands and adhesions in intestinal stasis, 
ii. 659 
omental, ii. 561 
peritoneal], ii. 555 
strangulation by, ii. 683 
Banti’s disease, ii. 773 
Barbiturates preliminary to anzsthesia, 
i. 785 
Barium meal in X-ray examination of 
alimentary tract, i. 748 
Barker’s solution for spinal anzsthesia, 
i, 795 
Bartholin’s abscess, ii. 964 
Basal hypnotics, i. 783 
Basedow’s disease, ii. 416 
Basins, sterilisation of, i. 10 
Bassini’s operation for inguinal hernia, 
ii. 590 
Battle’s incision, ii. 513, 719 
Bazin’s disease, i. 151, 235 
Bed sores, i. 148 
Bell. nerve of, lesions of, i. 359 
Bell’s palsy, i. 349 
Bence Jones’ myelomatosis, i. 214 
Bennett's fracture, i. 480 
Beta rays, i. 758 
Bezold’s abscess, ii. 328 
Biceps brachii, rupture of, i. 384 
Bicipital bursa, i. 400, 657 
Bicoudé catheter, ii. 923 
Bier’s passive congestion, i. 28 
Bigelow’s circumduction methods for 
reduction of dislocation of hip joint, 
i. 490 
Bile, white, ii. 734, 747 
Bile-duct, common, gall-stones in, ii. 758 
surgical anatomy of, ii. 732, 734 
Bile-ducts, acute and chronic infections 
of, ii. 744 
and hepatic ducts, carcinoma of, ii. 761 
oystic dilatation of, ii. 752 
injuries to, il. 735 
tumours of, ii. 760 
Bilharzia hematobia infection of urinary 
tract, ii. 854 
Bilharzial infection of bladder, ii. 882 
proctitis, ii. 781 
Bilharziosis, i. 139 ; ii. 783 
granulation tissue protruding from 
anus in, ii. 783, 792 
of penis, ii. 912 
Biliary colio, ii. 754 
fistula, external and internal, ii. 757 
following operations on gall-bladder, 
ii. 763 
passages, inflammation of, ii. 744 
operations on, ii. 761 


Biliary tract, X-ray examination of, 1. 
746 
Billroth’s methods of partial 
gastrectomy, ii. 649 
Bilocular hydrocele, ii. 934, 952 
Biniodide of mercury as antiseptic, i. ¢ 
Birth fractures of skull, ii. 80 
marks, i. 208 
palsies, brachial, i. 359 
Bismuth salts in treatment of syphilis, 
i. 122, 123 
Bitemporal hemianopia, ii. 289 
Bites and stings, i. 40 
Bjerrum’s screen, ii. 285 
Black-eye, ii. 292 
Bladder and intestine, fistula between, 
ii, 881 
and lower urinary tract, conditions in, 
causing hydronephrosis, ii. 823 
automatic, ii. 883 
bilharzial infection of, ii. 882 
blood supply of, ii. 809 
carcinoma of, ii. 879 
congenital malformations of, ii. 858 
crises in tabes and disseminated 
sclerosis, ii. 884 
cystograms of, i. 746; ii. 810 
diverticulum of, ii. 881 
extroversion of, ii. 859 
foreign bodies in, ii. 862 
X-ray examination of, i. 746 
function of, disturbances of, ii. 882 
growths of, ii. 876 
radium in treatment of, ii. 880 
hsemorrhage from, ii. 813 
hernia of, ii. 563 
inflammation of, ii. 863 
instillation into, in treatment of 
ovstitis, ii. 868 
intraperitoneal injury of, complicating 
ruptured pelvis, i. 487 
irrigation of, in treatment of cystitis, 
ii. 867 
musculature of, ii. 808 
nervous control of, ii. 808 
operations on, li. 886 
palpation of, ii. 809 
papilloma of, ii. 876 
clinical features and treatment of, 
ii. 877, 878 
microscopical appearances of, i. 176 
rupture of, ii. 526, 861 
extra-peritoneal, ii. 626, 861 
complicating fractured pelvis, i. 
487 


intra-peritoneal, ii, 526, 861 
sarcoma of, ii. 880 
simple ulcer of, ii. 869 
sound, use of, ii. 812 
stammering, ii. 884 
stone in, ii. 870 
clinical features of, ii. 872 
encysted, ii. 872 
in females and children, ii. 876 
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Bladder, stone in, recurrence of, ii. 876 
sounding for, ii. 873 
treatment of, ii. 873 
surgical anatomy of, ii. 808 
tuberculosis of, ii. 869 
clinical features and treatment of, 
li. 870 
wounds of, ii. 862 
X-ray examination of, i. 746; ii. 810 
Blastomycetes, i. 31 
Bleeders, i. 57 
Blepharitis, ii. 238 
Blind boil, i. 65 
Blisters, i. 226 
Blood, changes in, in inflammation, i. 20 
clotting of, in arrest of hemorrhage, i. 
48, 49 
cysts, i. 220, 223 
of breast, ii. 482 
of mesentery, ii. 557 
of neck, ii. 402 
of ovary, ii. 729 
diseases of, enlargement of spleen in, 
ii. 773 
extravasation of, i. 47 
poisoning, i. 74 
spread of carcinoma by, i. 184 
stones in urinary tract, li. 835 
stored, i. 56 
stream infections complicating 
gonorrhea, i. 85 
supply of joints, i. 437, 585 
transfusion of, blood grouping in, i. 55 
technique of, i. 54, 55 
Bloodgood’s operation in inguinal hernia. 
ii, 591 
Blood-vessels, amyloid disease in, 1. 266 
anastomosis of, Dorrance’s end-to- 
end method, i. 29] 
collateral] circulation, i. 254 
contraction of elastic coats of, in 
arrest of hzemorrhage, i. 48 
diseases of, i. 260 
great, surgery of, ii. 460 
mesenteric, affections of, 11. 559 
gunshot wounds of, i. 259 
injuries of, treatment of, i. 259 
obstruction of, causing gangrene, 
i, 160 
operations on, 1. 290 
punctured wounds of, i. 258 
rupture of, causing gangrene, i. 160 
surgical anatomy of, i. 254 
tumours of, i. 266 
walls of, pressure on, gangrene due 
to, i. 157 
wounds of, i, 808 
Bdbler’s method in reduction of frac- 
tures, i. 415 
treatment of fractures of the os 
calois, i. 524 
Boiling in water or oil, sterilisation by, i. 7 
Boils, i. 65, 228 
on face, treatment of, ii. 157 


Boils on neck, ii. 400 
treatment of, i. 65 
Bomb, radium, i. 761 
Bone and Bones, 
absence of, congenital, i. 529, 690, 707 
absorption and replacement of, by 
neoplasms, i. 570 
acute diseases of, frequency of pyemia 
in, i. 527, 530 
atrophy of, i. 529 
blood supply of, i. 627-529 
callus formation in repair of, i. 533 
cancellous, i. 527 
caries of, i. 143, 527, 532 
tuberculous, i. 532, 547 
changes in congenital syphilis, i. 128 
compact, structure of, i. 527 
conditions of, causing deformities, i. 
672 
contusions of, i. 404 
cysts of, i. 584 
solitary, i. 571 
diseases and tumours of, i. 527 
disorders, differential diagnosis of, i. 
568 
disuse atrophy of, i. 570 
early cessation of growth of, i. 529 
epiphyseal line, i. 528 
epiphyses of, i. 402 
fibrocystic disease of, i. 570 
flat, i. 627 
fractures of, 1. 404 
function of, i. 528 
general diseases affecting, i. 560 
achondroplasia, i. 563 
acromegaly, i. 566 
adolescent rickets, 1. 561, 569 
famine rickets, i. 561, 567 
fragilitas ogsium, i. 570 
hypertrophic pulmonary 
osteoartlropathy, i. 566 
osteitis deformans, i. 564 
osteitis fibrosa, i. 570 
osteomalacia, i. 566 
renal rickets, i. 569 
rickets, i. 560 
scurvy, 1. 572 
giant-celled tumours of, i. 213 
grafts, i. 402, 432 
growth of, i. 402, 528, 529 
Haversian canals in, 1. 527 
hydatid disease of, i. 559 
hypertrophy of, i. 529 
infection of, i. 534 
acute, i. 537 
complicating compound fractures 
i. 435 
generalised, i. 536 
pyogenic, i. 537 
inflammation of, i. 529 
localisation of, i. 535, 542 
process of repair in, i. 532 
resolution in, 1. 535 
results of, i. 535 


10 INDEX 


Bone and Bones—continued. 
injuries of, i. 402, 533 
injuries to, subperiosteal nodes in, 
i. 533 
long and short, i. 628 
lymphadenoma of, i. 323 
malignant neoplasms of connective 
tissue type, i. 577 
medulla of, i. 527 
metastatic deposits in, carcinomatous, 
i. 582, 583 
diffuse infiltration of several bones, 
1. 584 
from hypernephroma, i. 584 
localised tumours, i. 584 
necrosis of, i. 143, 531 
neuropathic atrophy, i. 570 
operations on, i. 715 
parasitic disease of, i. 559 
periosteum of, i. 527 
pressure atrophy, i. 570 
rarefaction of, i. 531, 532 
sarcoma of, in osteitis deformans, i. 
564, 565 
sequestrum of, i. 531 
shafts of, i. 402 
simple connective tissue neoplasms of, 
i. 575 
surgical anatomy of, i. 402 
syphilis of, i. 553 
tuberculosis of, i. 547 
tumours of, i. 574 
angioma, 1. 576 
chondroma, i. 575 
fibroma, i. 576 
lipoma, i. 576 
myeloma, i. 577 
myxoma, i. 576 
neurofibroma, i. 576 
osteoclastoma, 577 
osteoma, 1. 575 
sarcoma, 1. 577 
central or endosteal, i. 580 
peripheral or subperiosteal, i. 
577 
secondary carcinoma in, i. 583 
X-ray examination of, i. 738 
Bone grafts, i. 402 
autogenous, 1. 403 
heterogenous, 1. 403 
homogenous, 1. 403 
methud of inserting, i. 403 
Boots, use of, in treatment of fractures, 
i. 428 
Bougies in examination of cesophagus, 
li, 352 
Bow leg, i. 688 
Bowel, fibrous. stricture of, after 
operations for strangulated hernia, 
ii. 579 
inflammatory diseases of, ii. 661 
paralysis of, after operative treatment 
of strangulated hernia, ii. 578 


strangulation of, ii. 676 


Bowels, care of, in after-treatment of 
operations, i. 13 
condition of, in acute abdominal 
diseases, ii. 722 
Bowls, sterilisation of, i. 10 
Bowman’s membrane, ii. 237, 244 
Box respirator, i. 815 
Boyle’s apparatus for administration of 
nitrous oxide and oxygen, i. 768 
Brachial artery, ligature of, i. 299 
birth palsies, i. 359 
neuralgia, i. 342 
plexus and its branches, i. 354 
lesions of, areas of loss of sensation 
following, i. 356 
clinical features of, i. 356 
diagnosis of, 1. 358 
infraclavicular injuries, i. 357 
inner cord injuries, i. 357 
lower arm type, i. 357 
outer cord injuries, i. 358 
posterior cord injuries, i. 358 
treatment of, i. 358 
upper arm type, i. 357 
whole plexus, i. 356 
Bradycardiac reaction, i. 277 
Brain, abscess of, ii. 36 
pyxmic, i. 77 
causes of, ii. 36, 37 
clinical features of, ii. 38 
differential diagnosis of, ii. 40 
localising features, ii. 39 
of frontal lobe, ii. 39 
of occipital lobe, ii. 39 
temporosphenoidal, ii. 39 
treatment of, ii. 40 
and its membranes, injuries and 
diseases of, i. 1, 8 
surgical anatomy of, ii. 1 
and spinal cord, motor and sensory 
tracts in, diagram of, li. 3 
anterior part of frontal lobe, 
tumours affecting, symptoms of, 
li. 47 
areas in, localisation of, ii. 4, 6 
blood supply of, ii. 1 
cerebello - pontine angle, tumours 
affecting, symptoms of, li. 47 
compression of, ii. 14 
clinical features, ii. 15 
differential diagnosis of, ii. 15 
treatment of, ii. 17 
concussion of, ii. 10 
after-effects of, ii. 11 
clinical features, ii. 11 
traumatic neurasthenia after, ii. 
12 
treatment of, ii. 12 
contre-coup lesions of, ii. 9, 20, 25 
diseases of, ii. 29 
embolus of, i. 263 
endothelioma of, ii. 44 
fibroma of, ii. 44 
glioma of, ii. 44 
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Brain, gumma of, ii. 45 
hemangioma of, ii. 45 
hsemorrhagic cyst of, ii. 10 
hernia of, ii. 52 
injuries to, sequels of, ii, 26 
laceration of, ii. 17 
with penetrating wounds, ii. 20 
treatment of, ii. 2] 
without penetrating wounds, ii. 17 
clinical signs, ii. 17 
treatment of, ii. 19 
lesions of, traumatic, clinical and 
pathological manifestations, ii. 8, 9 
localised gummata in, ii. 41 
marginal and angular gyri, tumours 
affecting, symptoms of, ii. 47 
middle meningeal hemorrhage, ii. 6, 21 
motor centres and tracts in, ii. 2 
operations on, ii. 88 
post-central or sensory area, tumours 
affecting, symptoms of, ii. 47 
psammoma of, ii. 45 
Rolandic or motor area, tumours 
affecting, symptoms of, ii. 46 
sarcoma of, primary, ii. 44 
sensory centres and tracts in, ti. 5 
special centres of, ii. 5 
structure of, ii. 1, 2 
tuberculoma of, ii. 45 
tumours of, ii. 44 
classification of, ii. 45 
clinical features of, ii. 45 
focal or localising signs, ii. 46 
general symptoms, il. 48 
prognosis of, ii. 49 
secondary, li. 44 
treatment of, ii. 49 
X-ray examination of, i. 752 
yellow softening of, ii. 17 


Branchial carcinoma, ii. 403 


clefts, ii. 385 
cysts, i. 247; ii. 400 
fistula, 11. 386 
Brasdor’s operation in aneurysm, i. 274, 
811 
Breast, abscess of, ii. 472-478 
actinomycosis of, 11. 480 
acute encephaloid carcinoma of, ii. 497 
adeno-carcinoma of Halstead of, ii. 500 
adenoma of, i. 180 
atrophic scirrhus of, ii. 499 
blood cysts of, ii. 482 
blood supply of, ii. 464 
carcinoma of, ii. 489 
clinical features of, ii. 493 
crateriform ulcer in, ii. 495 
differential diagnosis of, ii. 500 
duration of, ii. 500 
en cuirasse, ii. 496 
local recurrence of, ii. 504 
metastases of, ii. 497 
operation for, ii. 502 
solid cedema of arm and hand 
after, ii. 505 


Breast carcinoma of, peau d’orange skin 
in, ii. 496 
prognosis of, ii. 502 
radium and X-rays in treatment of, 
spread of, ii. 490 
treatment of, ii. 501 
chronic abscess of, encysted, ii. 478 
colloid carcinoma of, ii. 499 
columnar-celled carcinoma of, ii. 499 
cyst-adenoma of, ii. 486 
cystic fibro-adenoma of, ii. 484 
cysts of, ii. 481 
connected with alveoli and secretory 
glandular structures, ii. 48] 
interacinous, ii. 482 
dermoid cysts of, ii. 482 
diffuse hypertrophy of, ii. 466 
diseases of, ii. 471 
duct-carcinoma of, ii. 499 
duct-papilloma of, ii. 487 
examination of, ii. 465 
excision of, ii. 506 
fibro-adenoma of, i. 180 
hard and soft, ii. 483, 484 
hydatid cysts of, ii. 482 
incisions for operations on, ii. 505 
infections of, treatment of, ii. 474 
injuries of, ii. 467 
involution cysts of, ii. 482 
lactation carcinoma of, ii. 498 
lymphatic drainage of, ii. 464 
lymphatics of, i. 67 
male, carcinoma of, ii. 491 
malformations of, ii. 466 
malignant tumours of. ii. 488 
milk engorgement of, ii. 472 
neuralgia of, ii. 480 
new growths of, ii. 483 
retention cysts of, ii. 481 
sarcoma of, ii. 488 
scirrhous carcinoma of, ii. 492 
sebaceous oysts of, li. 482 
serous cysts of, ii. 482 
simple tumours of, ii. 483 
spheroidal-celled carcinoma of, ii. 491 
surgical anatomy of, ii. 464 
syphilitic affections of, ii. 480 
tuberculosis of, ii. 479 
Bright’s disease, ii. 833 
Brodie’s abscess, i. 536, 542 
clinical appearances, 1. 642 
diagnosis and treatment of, 1. 543 
Bromethol, i. 784 
Bronchiectasis, ii. 452 
Bronchitis, post-anzsthetic, 1. 17, 777 
Bronchocele, ii. 410 
Broncho-pneumonia, post-anesthetic, 
i. 17, 777 
Bronchoscopy, direct, ii. 365, 366 
Bronchus, foreign bodies in, ii. 368 
rupture of, ii. 436 
Brophy’s operation for cleft palate, ii. 
166 
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Bruises, i. 225 
of fingers, i. 481 
Bruising, i. 37, 47 
Bryant’s suspension method in fractures 
of shaft of femur, i. 498 
triangle, i. 483 
use of, in examination of hip-joint 
disease, i. 627 
Bubo, formation of, i. 87 
virulent, i. 87 
Bubonocele, ii. 580 
Buerger’s disease, i. 266 
Bulbo-cavernosus muscle, rupture of, ii. 
896 
Bunion, i. 401, 703 
Buphthalmos, ii. 269 
Burns, i. 58, 802 
causes of death in, i. 58 
clinical features of, i. 58 
complications of, i. 58 
constitutional signs in, i. 58 
degrees of, i. 58 
electric, i. 61 
from acids and caustics, i. 63 
picric acid as dressing for, i. 5, 
61 


shock and collapse in, i. 58 
treatment of, i. 59 
treatment of, i. 59 
picric acid in, i. 5, 61 
tannic acid in, i. 60 
X-ray and radium, i. 62 
Bursa and Burses, i. 390 
adventitious, i. 226, 396, 401 
bicipital, i. 400 
contusions involving, i. 397 
incised and punctured wounds 
involving, i. 397 
injuries to, i. 397 
in region of knee joint, i. 484 
ischial, i. 401 
lesions of, i. 399 
olecranon, lesions of, i. 401 
popliteus, lesions of, i. 400 
prepatellar, lesions of, i. 399 
psoas, i. 400 
radial and ulnar, i. 230 
semi-membranosus, lesions of, i. 400 
subcrureal, lesions of, i. 399 
subdeltoid, lesions of, i. 401 
subhyoid, enlarged, ii. 402 
subpatellar, lesions of, i. 399 
sub-sartorial, i. 400 
surgical anatomy of, i. 380 
traumatic effusion into, complications 
of, i. 397 
tumours of, i. 399 
types of, i. 396 
Bursitis, fibroid, chronic, i. 397 
gonococcal, i. 398 
gouty, i. 398 
subdeltoid, i. 460 
suppurative, acute, i. 397 
syphilitic, i. 398 


Bursitis, traumatic, chronic, i. 397 
tuberoulous, i. 398 

Butcher’s wart (verruca necrogenica), 
i. 102, 236 

Buxton’s modification of Junker's 
inhaler, i. 790 


Cadaverioc position of vocal cords, ii. 372 
Ceecostomy, ii. 698, 701 
Cescum, mobile, ii. 656 
solitary ulcer of, ii. 666 
volvulus of, ii. 689 
Ceesarian section, ii. 981 
Calcification of the mamma, ii. 480 
Calcium content of blood in relation to 
clotting, i. 48 
oxalate stones, ii. 834 
Calculous anuria, ii. 841 
pyonephrosis, ii. 830 
Calculus, changes in kidney caused by, 
ii. 835 
pancreatic, ii. 770 
preputial, ii. 910 
prostatic, ii. 918 
renal, ii. 834 
salivary, ii. 212 
umbilical, ii. 529 
ureteric, ii. 839 
urethral, ii, 897 
urinary, ii. 834 
Caldwell Luc operation, ii. 316 
Caliper splint, walking, i. 425 
Callosity, i. 226 
Callous ulcers, i. 144 
Callus in repair of fractures, i. 412, 533 
tumour, 1. 413 
Calmette’s test, i. 105 
Calvé’s disease, i. 547 
Camper’s fascia, ii. 507 
Camphenol as antiseptic, i. 5 
Canal of Niick, hydrocele of, ii. 962 
Cancellous osteomata, i. 203, 575 
Cancer. See under Carcinoma. 
Cancrum oris, i. 162; ii. 157 
Capillaries, structure of, i. 254 
surgical anatomy of, i. 254 
Capillary hemangiomata, i. 208, 245 
hemorrhage, i. 47 
lymphangiomata, i. 210 
Capsule, changes in, in joint injuries, i. 
438 


Carbolic acid as disinfectant, i. 5 
causing gangrene, i. 159 
injection in treatment of piles, ii. 793 
Carbon dioxide absorption, i. 770 
Carbunole, i. 161, 234 
clinical appearances of, i. 234 
local and constitutional signs of, i. 162 
renal and perirenal, ii. 833 
treatment of, i. 162, 234 
Carbuncles on face, treatment of, ii. 157 
of lip, ii. 158 
of neck, ii. 400 
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Carcinoma, i. 181 

branchial, ii. 403 
colloid degeneration of, i. 185 
columnar-celled, i. 188 
degenerative changes in, i. 184 
dissemination of, methods of, i. 182 
encephaloid, i. 187, 189 

acute, of breast, ii. 497 
en cutrasse, ii. 496 
fatty degeneration of, i. 185 
gastric, ii. 631 
lactation, ii. 498 
melanotic, i. 191 

of glands, i. 323 

of skin, i. 244, 245 
metastases of, in bone, i. 582, 583 
microscopical appearances of, i. 185, 

86 


of anus, ii. 806 
of appendix, ii. 719 
of bladder, ii. 879 
of body of uterus, ii. 971 
of breast, ii. 489 
differential diagnosis of, ii. 500 
inoperable, ti. 505 
radium and X-rays in treatment 
of, ii. 506 
treatment of, ii. 501 
of cervix uteri, ii. 967 
of colon, ii. 669 
of common and hepatic ducts, ii. 761 
of duodenum, ii. 640 
of gall-bladder, ii. 760 
of kidney, ii. 848 
of larynx, ii. 377 
of liver, ii. 743 
of lymphatic glands, secondary, i. 321 
of male breast, ii. 491 
of maxilla, li. 181 
of ovary, li. 976 
of pancreas, ii. 770 
of penis, ii. 914 
of peritoneum, li. 555 
of prostate, ii. 923, 930 
of pylorus, ii. 633 
of rectum, ii. 784, 800 
abdominal and abdomino-perineal 
methods of excision for, ii. 804 
clinical appearances of, ii. 802 
diagnosis, prognosis and treatment 
of, ii. 803 
Kraske’s sacral excision for, ii. 806 
perineal excision for, ii. 805 
radium treatment of, ii. 806 
of scrotum, ii. 956 
of skull, secondary, ti. 87 
of small intestine, ii. 669 
of spine, ii. 135 
of testicle, ii. 945 
of thyroid, ii. 422 
of tongue, ii. 201 
of tonsil, ii. 345 
of urethra, ii. 900 
scirrhous, i. 187, 189 


Carcinoma, scirrhous, atrophio, i. 187 
site incidence in sexes, i. 187 
spheroidal-celled, i. 189 
spread of, by blood stream, i. 184 

by direct extension, i. 182 
by direct implantation, i. 184 
by embolism, i. 183 
by lymphatic channels, i. 183 
by permeation, i. 184 
squamous-celled, i. 187 
clinical varieties of, i. 187 
microscopical appearances, i. 188 
of skin, i. 242 
predisposing causea, i. 188 
typical cell-neste in, i. 188 
treatment of, i. 187 
by X-rays, i. 173, 754 

Carcinomatous glands of neck, ii. 403 

infiltration causing elephantiasis, i. 
252 
osteomalacia, ii. 497 

Cardiac compression, acute, ii. 437 

failure, post-operative, i. 14 
thyroidectomy in, ii. 424 
massage, li. 460 

Cardiolysis in pericardial adhesions, ii. 

460 


Cardiorrhaphy, ii. 437 

Cardiospasm, ii. 361 

Cardio-vascular gangrene, symptomatic, 
i. 156 


parasyphilitic lesions, i. 120 
Caries and necrosis of bone complicating 
chronic otorrhea, ii. 332 
dental, ii. 173 
necrotica, i. 532, 547 
of bone, i. 143, 532 
tuberculous, i. 547 
of bones of face, ii. 159 
sicca, i. 532, 547 
of shoulder joint, i. 660 
suppurativa, i. 532, 547 
Carotid artery. common, aneurysm of, 
i. 810 
collateral circulation of, i. 295 
ligature of, i. 295 
external, aneurysm of, i. 811 
collateral circulation of, i. 295 
ligature of, i. 295 
internal, and cavernous sinus, 
aneurysmal varix between, 
i. 278 
aneurysms of, i. 811 
collateral circulation of, i. 296 
ligature of, i. 296 
rupture of, ii. 24 
body, tumours of, ii. 405 
Carpal and semilunar bones, dislocation 
of, i. 477 
fracture of, i. 478 
joints, dislocations of, i. 477 
Carpo-metacarpal joint, i. 666 
‘¢ Carriers ’’ of infection, i. 32, $1, 101 
Cartilage, articular, i. 585 
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Cartilage, diseases and tumours of, i. 527 
epiphyseal, position of, i. 586 
hyaline, i. 529 
inflammation of, i. 536 
of knee, injuries of, i. 510 

congenital, disc-shaped, i. 513 

Caseation, process of, i. 101 

Casoni reaction for hydatids, i. 138 

Castration, ii. 931 

Cataract, ii. 259 
anterior capsular, ii. 260 
blue-dot, ii. 260 
congenital, ii. 259 
diabetic, ii. 262 
diffuse traumatic, ii. 260 
discoid, ii. 259 
inflammatory, ii. 261 
lamellar, ii. 259 
posterior cortical, ii. 260 
posterior polar, ii. 260 
prognosis of, ii. 262 
senile, ii. 262 

extraction of, ii. 264 
traumatic, ii. 259 
treatment of, ii. 262 

operative, ii. 264 

Catarrhal cholangitis, ii. 745 
jaundice, ii. 746 
stomatitis, ii. 168 

Catgut for ligatures, i. 50 

preparation of, 1. 9, 50 

Catheter, bicoudé, ii. 923 
fever, ii. 827 

Catheters, ii. 889 
sterilisation of, i. 10 

Cathode, i. 734 

Cauda equina, injuries of, ii. 98 

Causalgia, i. 338 
in injuries of median nerve, i. 365 

of internal popliteal nerve, i. 374 
treatment of, i. 339 

Caustics, burns from, i. 63 

Cautery, actual, sterilisation by, i. 8 
use of, in arrest of hsemorrhage, i. 50 

Cavernous angiomata, i. 209 
hemangioma of subcutaneous tissue, 

i. 245 
lymphangiomata, i. 210 
sinus thrombosis, ii. 35 

Cellulitis, i. 26, 65, 71, 235 
clinical signs of, i. 26 
differential diagnosis from 

osteitis, 1. 540 
incision in treatment of, i. 29 
of chest wall, ii. 439 
of neck, ii. 398 
of orbit, ii. 293 
of scrotum, ii. 955 
signs and symptoms of, i. 71 
treatment of, i. 72 

Cellulo-cutaneous erysipelas, i. 73 

Cementoma, i. 207 

Central nervous system, examination of, 
i. 2 


acute 


Cephalalgia, traumatic, ii. 28 
Cephalhsamatocele, ii. 62 
Cephalheematoma, ii. 57 
Cephalhydrocele, traumatic, ii. 73 
Cephalic glands in arm, i. 306 
Cephalocele, forms of, ii. 81 
traumatic, ii. 81 
treatment of, ii. 83 
Cephalo-tetanus, i. 89 
Cerebellar abscess, ii. 39 
Cerebello-pontine angle, tumours of, ii. 47 
Cerebellum, abscess of, ii. 39 
operations on, ii. 90 
tumours of, ii. 47 
Cerebral abscess, differential diagnosis of, 
ii. 40 
treatment of, ii. 40 
heemorrhage in new-born, ii. 25 
hernia, ii. 52 
irritation, ii. 13 
localisation, ii. 6 
palsies in children, i. 674 
tumours, ii. 44. See also under Brain. 
Cerebrospinal fluid, circulation of, ii. 1 
examination of, value in diagnosis, 
ii. 7 
excess of, ii. 42 
removal of, ii. 7 
Cervical abscess in acute lymphadenitis, 
i. 315 
fascia, ii. 385 
ganglion, superior, neurofibromatous 
swelling of, i. 378 
glands, superficial and deep, i. 307 
tuberculous, i. 319 
treatment of, i. 319 
group of lymph nodes, cutaneous areas 
draining, i. 69 
ligaments of Stanley, i. 483 
plexus, lesions of, i. 353 
region of spine, caries of, ii. 128 
sympathetic, i. 376 
Cervical rib, ii. 387 
sympathetic chain, excision of, i. 376 
Cervix uteri, affections of, ii. 964 
carcinoma of, ii. 967 
radium treatment of, ii. 967 
erosion of, ii. 968 
neoplasms of, ii. 967 
Chancre, i. 111 
concealed, i. 111 
extra-genital, i. 110, 112 
enlarged lymph nodes in, i. 115 
hard, i. 111, 150 
diagnosis of, i. 113 
Hunterian, i. 111 
on penis, ii. 912 
papular, i. 112 
primary, of lip, ii. 158 
of nipple, ii. 470 
relapsing, i. 113 
secondary infection of, i. 113 
soft, i. 87, 152 
treatment of, i. 87 
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Chancre, types of, i. 111, 112 
Chancroid (soft chancre), i. 87 
Charcot’s disease of ankle joint, i. 655 
of elbow joint, i. 663, 666 
of hip joint, i. 629, 636 
of knee joint, i. 651 
of wrist joint, i. 667, 668 
intermittent fever, ii. 746 
joints, i. 615 
Chauffeur’s fracture, i. 476 
Cheek, epithelioma of, ii., 163 
mucous cysts of, ii. 160 
Chemiotaxis, negative, i. 20 
positive, i. 20 
Chemosis, ii. 236 
Chemotherapy, i. 75; ii. 33 
Chest, injuries of, ii. 428 
complications following, ii. 436 
intrathoracic pressure, ii. 427 
lymphatics of, i. 67 
surgical anatomy of, ii. 427 
wall of, acute abscess of, ii. 439 
cellulitis of, ii. 439 
diseases of, ii. 439 
injuries of, ii. 428 
wounds of, ii. 429 
Cheyne-Stokes breathing 
lesions, ii. 9, 15 
respiration in collapse, i. 52 
Chiene’s reduction of fractured clavicle, 
i. 449 
test, i. 494 
Chilblain, i. 63, 247 
Children, acute appendicitis in, ii. 716 
cerebral palsies in, i. 674 
fracture of femoral neck in, i. 496 
of skull in, treatment of, ii. 73 
hernia in, operative treatment of, 11.593 
inguinal hernia in, ii. 588 
C.E. mixture for anesthesia, i. 791 
Chlorinated soda solution, i. 5 
Chloroform anesthesia, i. 786 
after-effects of, i. 790 
conduct of, and recovery from, i. 
787 
difficulties and dangers in, i. 789 
inhalers for, i. 790 
method of administration, i. 786 
phenomena of, i. 787 
Shipway’s apparatus for, i. 790 
poisoning, delayed, i. 15, 790 
Chloroma, i. 216, 325 
Cholangitis, 11. 745 
catarrhal, ii. 745 
chronic, ii. 746 
suppurative, ii. 737, 746 
Cholecystectomy, ii. 762 
Cholecystenterostomy, 11. 763 - 
Cholecystitis, acute and chronic, ii. 724, 
744 
acute gangrenous(phlegmonous), ii. 751 
catarrhal, acute and chronic, ii. 747 
chronic, cliinca] features and diag- 
nosis of, ii. 748 


in cerebral 


Cholecystitis, gangrenous, ii. 748 
suppurative, ii. 746 
acute, ii. 750 
Cholecystogastrostomy for gastric ulcer, 
ii. 620, 650 
Cholecystography, ii. 734 
Cholecystostomy, i ii. 762 
Choledochotomy, ii. 762 
transduodenal ad retroduodenal, ii. 
762 
Cholelithiasis, ii. 744, 752 
clinical features of, ii. 754 
Cholesteatoma, ii. 333 
Cholesterol in the blood, ii. 816 
Chondroma, i. 200, 575 
differentia] diagnosis of, i. 202 
of neck, ii. 403 
of spine, ii. 135 
varieties of, i. 200 
Chondro-sarcoma, i. 216 
Chordee, ii. 913 
Chordoma, ii. 116, 135, 778 
Chorion-epithelioma, i i. 188; ii. 943, 971 
in lung, microscopical appearances, 
i. 186 
Choroid coat, ii. 256 
Choroidal injuries, ii. 256 
sarcoma, li. 258 
Choroiditis, ii. 257 
in congenital syphilis, i. 128 
visual field in, ii. 290 
Choroido-retinitis, ii . 257 
Chylo-thorax, i. 308 
Chylous ascites, i. 308 
hydrocele, i. 311 
Chyluria, i. 308 
Cicatricial deformities, i. 24 
Ciliary body, ii. 254 
Circular amputation, i. 720 
Circulation, collateral, i. 254 
Circulus vasculosus of Hunter, i. 528 
Circumcision, ii. 910 
Circumflex nerve, involvementin fractures 
of surgical neck of humerus, i. 454 
Circumfiex nerve, lesions of, i. 359 
Cirrhosis of liver, ii. 741 
Cirsoid aneurysm, i. 209, 279 
of scalp, li. 62 
Cisternes, ii. 1 
Citrate method of blood transfusion, i i. 56 
Civiale’s urethrotome, ii. 906 
Claremont’s operation, i. 459 
Claudication, intermittent, i. 265 
Claviceps purpurea, i. 159 
Clavicle, congenital absence of, i. 529, 707 
dislocations of, i. 450 
fractures of, i. 448 
after-treatment in, i. 449 
at inner end, i. 450 
at outer end, i. 449 
of shaft, reduction and treatment 
of, i. 448 
Clavicular epiphysis, separation of, i. 450 
Claw foot, i. 694, 698 
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Cleft palate, ii. 163 
clinical features and operations for, 
ii. 164, 165 
Cleidocranial dysostosis, i. 529 
Clergyman’s knee, i. 399 
Clicking jaw, i. 670; ii. 189 
Cloacse in involucrum, i. 532 
Cloacal membrane, persistence of, ii. 778 
Clocquet, pectineal hernia of, ii. 596 
Clothing, protective, 1. 816 
Clover’s inhaler for ether anssthesia, 
method of use, i. 778 
Club foot, i. 691 
Club hand, congenital, i. 710 
Clutton’s joints, i. 128, 558, 604, 605 
sound, ii. 889 
Coagulin, i. 50 
Cocaiue as local ansesthetio, i. 794 
Cocci, i. 30 
Coccydynia, i. 488 ; ii. 134 
Coccyx, fracture of, i. 488 
Cock’s peculiar tumour, ii. 61, 63, 64 
puncture for retention due _ to 
impassable stricture of urethra, ii. 
908 
Cosliac ganglion, excision of, i. 378 
Ceeliotomy, ii. 542 
Coffee-ground vomit, i. 47 
Cold abscess, i. 318 
in breast, ii. 478 
Colectomy, ii. 703 
Coley’s fluid in treatment of sarcoma, i. 
218 
Colic, appendicular, ii. 709, 717 
biliary, ii. 754 
intussusception, il. 692 
renal, ii. 807 
due to stone, ii. 837 
resembling acute abdominal disease, 
ii. 533, 730 
Colitis, ii. 661 
chronic, X-ray appearances of, i. 750 
mucous, ii. 661 
ulcerative, ii. 662 
Collapse, i. 51, 801 
after ether ansesthesia, i. 776 
Cheyne-Stokes respiration in, i. 52 
clinical appearances in, i. 52 
post-operative, i. 14 
respiration in, 1. 52 
Collar stud abscess, i. 319 
Collateral circulation, i. 254 
Colles’ fascia, ii. 507 
fracture, i. 473 
treatment of, i. 474 
law in congenital syphilis, i. 126 
Colloid carcinoma of breast, ii. 499 
degeneration of tumours, i. 185 
goitre, i. 181 
Coloboma of disc, ii. 267 
of iris, ii. 262 
Colon, adenoma of, multiple, ii. 669 
carcinoma of, ii. 669 
olinical features of, ii. 671 


Colon, carcinoma of, operations for, ii. 
673 
Paul’s operation for, ii. 673 
treatment of, ii. 672 
types of, ii. 669 
X-ray appearances of, i. 750 
dilatation of, congenital 
(Hirschsprung’s disease), ii. 654 
diverticulitis of, ii. 663 
rupture of, ii. 525 
Colostomy, ii. 698 
closure of, ii. 701 
iliac, ii. 700 
transverse, ii. 700 
Columbia paste casts in radium 
treatment, i. 761 
Columnar-celled carcinoma, i. 188 
Commotio thoracis, ii. 428 
Compensatory scoliosis, ii. 143 
Compression fracture of lower end of 
radius, i. 476 
of brain, ii. 14 
of nerves, i. 338 
of spinal column, ii. 105 
Compound palmar ganglion, 1. 393, 396 
Concussion of a nerve, i. 328 
of brain, ii. 10 
of spinal cord, i. 805; ii. 93 
of thorax, ii. 428 
Condyle, internal, of humerus, fracture 
separation of, i. 466 
outer, of humerus, fracture-separation 
of, i. 466 
Condyles, T-fracture of, i. 465, 503 
Condyloma, i. 115, 127, 150, 241 
Condylomata at anus, ii. 783 
at vulva, ii. 966 
Conical stumps, i. 725 
Conjunctiva, diseases of, ii. 239 
foreign bodies in, ii. 239 
localised redness of, ii. 239 
structure of, ii. 236 
Conjunctival membrane, ii. 236 
Conjunctivitis, ii. 239 
angular, chronic, ii. 243 
Parinaud’s, ii. 243 
Connective tissues, tumours arising in, 
i. 174, 192 
Constipation resembling acute abdominal 
disease, ii. 729 
Contact infections complicating 
gonorrhea, i. 85 
Containers, radium, types of, i. 757 
Contractions of soft tissues, causing 
deformities, i. 672 
Contracture of joint above amputation 
stump, i. 725 
Contractures of hand, i. 711 
of hip, i. 683 
of knee, i. 685 
Contre-coup lesions of brain, ii. 9, 20, 
26 
Contusions, i. 37, 225 
clinical appearance of, i. 38 
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Contusions, of abdomen, ii. 516 
of arteries, i. 255 
of bone, i. 404 
of chest wall, ii. 428 
of hip joint, i. 491 
of jointa, i. 441 
of knee joint, i. 508 
of neck, ii. 393 
of nerves, i. 328 
of orbit, ii. 292 
of skull, ii. 65 
of stomach, ii. 612 
of testes, ii. 931 
treatment of, i. 38 
Conus medullaris, injuries to, ii. 99 
Convulsions after ether anesthesia, i. 777 
Coracoid process, fracture of, i. 452 
Coramine, i. 786 
Cord, spinal. See under Spinal. 
Corium, i. 225 
Cornea, diseases of, ii. 244 
foreign bodies in, ii. 245 
injuries of, ii. 245 
Corns, i. 176 
hard and soft, i. 176, 227 
Corona veneris, i. 115; ii. 159 
Coronary thrombosis, ii. 731 
Costal cartilages, dislocation of, ii. 431 
Costo-transversectomy, ii. 459 
Counter-irritation in treatment of 
infection, i. 27 
Courvoisier’s law, ii. 770 
Coxa valga, i. 682 
static form of, i. 686 
vara, 1. 637, 679 
adolescent, i. 680 
clinical features of, i. 681 
diagnosis of, i. 681 
forms of, i. 681 
treatment of, i. 682 
Cracked-pot sound on percussion in 
fissured fractures of vault of skull, ii. 67 
Cranial nerve, fifth, section of root of, 1. 
347 
Cranial nerves, lesions of, i. 342 
Cranio-tabes in congenital 
i. 128; ii. 87 
Crateriform ulcerin carcinoma of breast, 
ii. 495 
Creolin as antiseptic, i. 5 
Crepitus in fractures, i. 407 
Cretinism, ii. 408 
Cricoid cartilage, iz. 385 
Cricothyroid membrane, ii. 385 
Crohn’s disease, ii. 661 
Croup in rickets, i. 561 
Crucial ligaments of knee joint, rupture 
of, i. 512 
Crural nerve, anterior, lesions of, i. 370 
Crush injuries, i. 803 
Crutch palsy, i. 409 
Cubital glands in arm, i. 305 
Cubitus valgus, i. 463, 710 
varus, i. 463, 710 


R.M.8. 


syphilis, 


Curarin in tetanus, i. 92 
Curette evacuation in treatment of 
cataract, li. 264 
Curtis’s abdominal support in 
visceroptosis, ii. 656 
Cut throat, ii. 370, 395 
ae gangrene (post-operative), i. 
16 
nerve, external, lesions of, i. 370 
internal, lesions of, i. 363 
rashes of secondary syphilis, 
characteristics of, i. 114 
Cyanosis, post-anzsthetic, i. 776 
Cyclitis, ii. 255 
in secondary syphilis, i. 116 
Cyclopropane, i. 769 
Cyesis, ii. 969 
termination of pregnancy and, ii. 969 
Cylindroma of jaw, i. 206 
Cyllin as antiseptic, i. 5 
Cyst and Cysts, i. 169, 220 
acquired, i. 222, 223 
Baker's, i. 194, 585, 611 
blood, i. 220, 224 
branchial, i. 247; ii. 400 
classification of, i. 220 
congenital, i. 220 
degeneration, i. 224 
dental, i. 207; ii. 175 
dentigerous, i. 207 ; ii. 176 
dermoid, i. 220, 247 
of face, ii. 160 
of rectum, ii. 779 
distension, i. 222 
embryonic, i. 222 
hemorrhagic, subdural, ii. 25 
hydatid, i. 137 
of liver, ii. 741 
of spine, ii. 117 
implantation, i. 223, 247 
Meibomian, ii. 238 
mucous, i. 223 
of lips and cheeks, ii. 160 
of anterior chamber, ii. 253 
of bone, i. 584 
solitary, i. 571 
of breast, ii. 481 
of epididymis, ii. 947 
of face and lips, ii. 160 
of kidney and ureter, ii. 852 
of liver, ii. 744 
of mesentery, ii. 55° 
of muscle, tendons and fascis, i. 390 
of neck, ii. 400 
of new formation, i. 223 
of pancreas, li. 768 
of penis, ii. 915 
of peritoneum, ii. 555 
of scalp, dermoid, ii. 61 
sebaceous, li. 61 
simple serous, ii. 61 
of scrotum, ii. 956 
of skin and neighbouring tissues, i. 247 
of spleen, ii. 772 
2 
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Oyst and Cysts—continued. 
of tendon sheaths, i. 394, 396 
of testis, ii. 947 
of tongue, ii. 199 
ovarian, ii. 976 
Paget's test for, i. 220; ii. 477 
parasitio, i. 224 
parovarian, ii. 978 
retention, i. 222 
sebaceous, i. 222, 247 
teratomatous, i. 222 
thyro-glossal, i. 221; ii. 401 
urachal, ii. 528 
Cyst-adenoma of breast, ii. 486 
of ovary, i. 179 
papilliferous, i. 177 
Cystic fibro-adenoma of breast, ii. 484 
goitre, ii. 411, 416 
hygroma, i. 210, 222, 310, 311; 
ii. 401 
kidney, congenital, ii. 852 
Cysticercus cellulosa, i. 139 
Cystine stones, ii. 835 
Cystitis, ii. 863 
bullous, ii. 864 
clinical features and treatment of, ii. 
865, 866 
gonorrhaal, i. 85; ii. 869 
pathological changes in, ii. 864 
pneumococcal, ii. 869 
predisposing causes of, ii. 863 
routes of infection in, ii. 864 
typhoid, ii. 869 
Cystocele, ii. 564, 963, 969 
Cystograms, i. 746; ii. 810 
Cystoscopes, sterilisation of, 1.10; ii. 814 
Cystoscopy, value of, ii. 810, 845 
Cystostomy, suprapubic and perineal, 
li. 886, 887 


Dacryocystitis, chronic, ii. 236 
Dactylitis, tuberculous, i. 549, 552 
Dartos fascia, li. 507 
Davis gag, ii. 343 
Deafness, partial, ii. 322 
total, acquired, ii. 321 
congenital, ii. 321 
Deciduoma malignum, il. 971 
Decortication of lung, ii. 449 
Deep X-ray therapy, i. 755 
Deformity and Detormities, i. 671 
cicatricial, i. 24 
in fractures, i. 407 
of arm, i. 707 
of face, ii. 152 
of fingers, i. 711 
of foot, i. 691 
of genitalia, ii. 858, 961 
of hip, i. 675 
of knee joint, i. 683 
of leg, i. 675 
of limbs, i. 671 
causes of, i. 671, 672, 675 
treatment of, i. 672, 674 


Deformity and Deformities—contin ued. 
of lips, ii. 152 
of nasal septum, ii. 297 
of neck, ii. 386 
of nose, li. 207 
of spinal column, ii. 140 
of spine, congenital, ii. 112 
of tibia and fibula, i. 688 
Deformity in spinal caries, ii. 118, 121 
correction of, ii. 126 
Degeneration cysts, i. 224 
of arteries, i. 264 
of nerves, i. 329 
reaction of, i. 330, 386 
Delhi boil, i. 131 
Delirium tremens complicating fracturt s, 
i. 410 
post-operative, i. 17 
De Morgan’s spots, i. 208 
Dental caries, ii. 173 
cysts, ii. 175 
diagnosis from follicular odontome, 
i. 207 
neuralgia, 1. 348 
Dentigerous cyst, i. 207; ii. 176 
Derangement, internal, of knee joint, i. 
441, 509 
Derbyshire neck, ii. 410 
Dercum’s disease, i. 193 
Dermatitis maligna, ii. 469 
varicose, i. 287 
X-ray, i. 62 
Dermoid cysts, i. 219, 247 
implantation, i. 247 
of breast, ii. 482 
of face, ii. 160 
of neck, ii. 401 
of ovaries, i. 219; ii. 977 
of rectum, ii. 779 
of scalp, ii. 61 
of testicle, i. 219; ii. 947 
of thorax, i. 219 
of tongue, ii. 199 
sequestration-, 1. 220 
tubulo-, i. 221 
Descemet’s membrane, ii. 244, 251 
Descemetocele, ii. 241, 247 
Desensitisation (after previous serum), i. 
36 
Detachment of retina, ii. 268 
Detto] as antiseptic, i. 5 
Diabetes, abdominal pain in, ii. 731 
Diabetic cataract, li. 262 
gangrene, i. 167 
Diapedesis in inflammation, i. 20 
Diaphragm, rupture of, ii. 462 
wounds of, ii. 462 
X-ray examination of, i. '752 
Diaphragmatic hernia, ii. 462 
pleurisy, ii. 463, 730 
Diaphysial aclasia, i. 576 
Diastase reaction, ii. 766 


_ Diathermy in treatment of malignant 


growths of tongue, etc., ii. 207 
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Didot’s operation, i. 713 
Diet after operations, i. 12 
ketogenic, ii. 828, 867 
Dietl’s crises, ii. 820 
resembling acute abdominal disease, 
ii. 730 
Digits, hypertrophy of, congenital, i. 715 
X-ray examination of, i. 742 
Dilatation of duodenum, ii. 640 
of stomach, acute, ii. 627 
post-operative, i. 15 
Dimple, post-anal, ii. 115 
Diphtheria, i. 100 
diagnosis of, i. 101 
treatment of, i. 101 
Diphtheritic laryngitis, ii. 372 
Diplococeal infections of joints, i. 595 
Diplococci, i. 30, 64 
Diplov, i. 627 
Diplopia in paralytic squint, ii. 280 
Discission of lens capsule, ii. 264 
of lens in cataract, ii. 265 
of pleura, ii. 449 
Discoid kidney, ii. 817 
Dislocations associated with fractures, 
i. 410 
mid-tarsal, i. 523 
near ankle and foot, i. 522 
of ankle joint, i. 522 
of astragalus alone, i. 523 
of carpal joints, i. 477 
of clavicle, 1. 450 
of costal cartilages, ii. 431 
of elbow joint, i. 469, 470 
congenital, i. 708 
of hip joint, i. 489 
congenital, i. 637, 675 
pathological, i. 627 
of inferior radio-ulnar joint, i. 477 
of interphalangeal joints, i. 481 
of joints, i. 441 
of knee joint, 1. 515 
congenital, i. 683 
of lower jaw, i. 187 
of metacarpo-phalangeal 
thumb, i. 481 
of nerves, 1. 340 
of patella, i. 506 
congenital, i. 683 
of radio-carpal joint, 1. 477 
of radius, i. 470 
of ribs, ii. 431 
of sacroiliac joint, i. 488 
of semilunar and carpal bones, i. 
477 
of shoulder, i. 455 
congenital, 1. 708 
of spine, ii. 109 
of superior tibiofibular joint, i. 515 
of toes, i. 528 
of ulna, i. 470 
of ulnar nerve, i. 368 
of wrist, i. 477 
congenital, i. 708 


joint of 


Dislocations, subastragaloid, i. 523 
tarsometatarsal, i. 523 
Displacements of uterus, ii. 968 
aneurysm, i. 269 
Disseminated sclerosis, bladder crises in, 
li. 884 
Distension cysts, i. 222 
Divarication of recti, ii. 607 
Diverticulitis of colon, ii. 663 
perforation in, ii. 728 
X-ray appearances of, i. 751 
Diverticulosis of jejunum, ii. 661 
Diverticulum, duodenal, ii. 636 
Meckel’s, ii. 653 
of bladder, ii. 881 
of cesophagus, ii. 354, 355 
of pharynx, ii. 386 


of stomach, ii. 631 
Dmelcos vaccine in chancroid, i. 87 
Dorrance’s method of end-to-end 


anastomosis of vessels, i. 291 
of suture of longitudina] wound of 
artery, i. 291 
Dorsal abscess, ii. 130 
nerve, twelfth, lesions of, i. 369 
region of spine, caries in, li. 129 
Dorsalis pedis artery, ligature of, i. 
304 
Dory], ii. 697, 884 
Douglas, pouch of, ii. 510 
semilunar fold of, ii. 508 
Dracunculus medinensis, i. 140 
Drainage in prostatectomy, ii. 925 
in treatment of wounds, i. 44 
of localised abscess, ii. 512 
of peritoneal cavity, 1. 512 
Dressings, sterilisation of, i. 10 
Drinker apparatus, i. 53 
Dropped finger, i. 482 
Drowning, resuscitation from, ii. 463 
‘¢ Drum stick ”’ bacillus, i. 88 
Drunkard’s palsy, i. 339, 360 
Dry-cupping, 1. 28 
Dry mouth (xerostoma), ii. 219 
Ducrey’s bacillus, i. 87 
Duct-carcinoma of breast, ii. 499 
Duct-papilloma of breast, ii. 487 
Duodenal atresia, congenital, ii. 635 
cases, operations on, after-treatment 
of bowels in, i. 13 
diverticulum, ii. 636 
fistula, ii. 639 
hernia, right and left, ii. 686 
stenosis, ii. 639 
ulcer, ii. 636 
clinical features of, ii. 637 
complications of, ii. 638 
hemorrhage complicating, il. 638 
perforation of, ii. 639, 728 
treatment of, ii. 637 
Duodenum, carcinoma of, 11. 640. 
dilatation of, ii. 640 
foreign bodies in, ii. 635 
rupture of, ii. 636 
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Duodenum, surgical anatomy of, ii. 610, 
611 


X-ray examination of, i. 749 

Dupuytren’s contracture, i. 711 
treatment of, i. 712 

fracture, i. 521 
Dura mater, ii. 1 
Duracaine, i. 798 
Durham’s tracheotomy tubes, ii. 381 
Dwarfism, rickety, i. 562 
Dyschromatopsia, ii. 288 
Dysenteric arthritis, i. 598 : 

hepatitis and abscess, ii. 737 

infection of knee joint, i. 644 

proctitis, ii. 781 

synovitis of hip joint, i. 629 

ulceration of rectum, ii. 782 
Dysentery, ii. 662 

amosbes of, i. 31 

bacillary, organism of, i. 81 
Dysmenorrhaa, ii. 963 
Dysostosis, cleidocranial, i. 529 
Dyspepsia, appendicular, ii. 717 
Dyspeptic ulcers on tongue, ii. 196 
Dysphagia, ii. 353 

extrinsic causes of, ii. 353 

in tetanus, i. 89 

intrinsic causes of, ii. 353 
Dyspnea in diphtheria, relief of, i. 101 

post-anesthetio, i. 776 
Dystrophia adiposogenitalis, ii. 52 


Ear, affections of, in congenital syphilis, 
i. 128 
examination of, ii. 320 
external, ii. 322 
foreign bodies in, li. 323 
middle, ii. 319, 325 
surgical anatomy of, ii. 318 
Ecchondroma, i. 200 
Ecchondroses, i. 203 
Ectopia vesics, ii. 528, 859 
Ectopic gestation, ii. 974 
ruptured, ii. 980 
causing intraperitoneal 
heemorrhage, ii. 520 
Ectropion, ii. 239 
Eczema causing chronic infection of 
scrotum, li. 956 
of auricle, ii. 322 
of external auditory meatus, ii. 324 
of nasal vestibule, ii. 300 
of nipple, ii. 468 
of vulva, ii. 965 
varicose, i. 147, 287 
Edebohis’ operation of decapsulation of 
kidney, ii. 834, 855 
vertical incision, 11. 5614, 855 
Effusion into joints, i. 587 
Effusions, pericardial, ii. 459 
pleural, ii. 442 
Egyptian splenomegaly, ii. 774 
Eighth nerve tumours, ii. 44, 46 


Elbow joint, Charcot’s disease of, i. 663, 
666 


dislocation of, i. 469 
congenital, i. 708 
reduction of, i. 469 

effusion into, i. 661 

excision of, i. 730 

gummatous synovitis of, i. 662, 
665 


infection of, acute, i. 662 
differential diagnosis, i. 663 
chronic, i. 663 
signs of, i. 661 
injuries in neighbourhood of, i. 462 
loose bodies in, i. 665 
movement at, diminution of, 
complicating fractures of lower 
end of humerus, i. 466 
osteoarthritis of, i. 663, 665 
pulled, i. 470, 663 
sprains of, i. 471 
surgical anatomy of, i. 661 
tuberculosis of, i. 663, 664 
X-ray examination of, i. 741 
Electric burns, i. 61 
Electrical reactions of muscle, i. 386 
treatment in fractures, i. 430 
Elephantiasis, i. 141, 252, 311, 312, 
313 
and cedema, i. 250 
Arabum, i. 252, 311 
causes of, 1. 250 
filarial type, i. 312 
Greecorum, i. 253, 313 
nervorum, i. 253 
neuromatosa, i. 197, 313, 342 
non-filarial type, i. 313 
of scrotum, i. 956 
treatment of, i. 313 
Elliott’s scotometer, ii. 286 
Emanation, radium, i. 756, 762 
Embolectomy, i. 158, 264 
Emboli, infective, in pysemia, i. 76 
Embolic gangrene, 1. 158 
Embolism, i. 261 
air, i. 262, 280 
and thrombosis, mesenteric, ii. 559, 
695, 727 
fat, i. 262, 410 
in brain, i. 263 
in intestine, i. 264 
in kidney, i. 264 
in limbs, i. 264 
in liver, i. 263 
in spleen, i. 264 
of central artery of retina, i. 263 
pulmonary, i. 263 
complicating fractures, i. 410 
post-operative, i. 16 
spread of carcinoma by, i. 183 
Embolus, i. 261 
Embryonic cysts, i. 222 
Emmetropia, ii. 22] 
Emphrosthotonus in tetanus, i. 89 
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Emphysema of lung, ii. 457 
surgical, i. 225; ii. 438 
causes and localities, i. 166, 226 
differential diagnosis from gas 
gangrene, i. 166 
X-ray appearances of, i. 743 
Empyema, ii. 442 
apical, ii. 443 
clinical features of, ii. 444 
differential diagnosis from subphrenic 
abscess, ii. 644 
encysted, ii. 442 
interlobar, ii. 443 
metapneumonic, ii. 445 
necessitatis, 1i. 443 
of air cells, X-ray appearance of, 
i. 739 
of appendix, ii. 707 
of gall-bladder, ii. 748 
of joint, i. 587 
pulsating, ii. 443 
sinus, Chronic, ii. 447 
synpneumonic, ii. 445 
total, ii. 442 
treatment of, ii. 444 
tuberculous, ii. 447 
Encephalocele, ii. 82, 83 
Encephalography, i. 753 
Encephaloid carcinoma, i. 187, 189 
Enchondroma, i. 202 
Endarteritis, 1. 264 
obliterans, syphilitic, i. 116, 264 
Endoaneurysmorrhaphy, i. 272, 292 
obliterative, i. 273, 292 
reconstructive, i. 273, 292 
restorative, i. 273, 292 
Endocarditis complicating gonorrhea, 
i. 85 
Endometritis, chronic, 11. 970 
complicating gonorrhoea, i. 86 
Endospores, i. 30 
Endothelioma, i. 212 
of brain, ii. 44 
of palate, ii. 168 
of tongue, ii. 200 
Endothermy in treatment of carcinoma 
of tongue, ii. 207 
Enema, opaque, in X-ray examination, 
i. 750 
Enterectomy, ii. 701 
Enteric intussusception, ii. 692 
Enteritis, acute, after operations for 
strangulated hernia, ii. 579 
phlegmonous, ii. 661 
Enterocele, ii. 562 
Enterocolic intussusception, ii. 692 
Enteroliths, ii. 658 
Enterospasm, ii. 696 
Enterostomy, ii. 698 
Enterotomy, ii. 698 
Entropion, ii. 239 
Enuresis, ii. 885 
Epicondyles of humerus, fracture of, i. 
466 


sensations, sensory fibres of 
peripheral nerves carrying, i. 326 
Epidemic parotitis, ii. 214 
Epidermis, i. 225 
Epididymectomy, ii. 942 
Epididymis, ii. 900 
acute infections of, ii. 987 
cysta of, ii. 947 
diseases of, ii. 937 
injuries of, ii. 931 
neoplasms of, ii. 943 
tumours of, ii. 943 
Epididymitis, chronic, ii. 942 
complicating gonorrhosa, i. 84 
Epididymo-orchitis, acute, ii. 938 
chronio, ii. 939 
complicating gonorrhea, i. 84 
gummatous, ii. 942 
in congenital syphilis, i. 128 
pyogenic and gonococcal, ii. 938 
recurrent or subacute, ii. 939 
tuberculous, ii. 940 
Epigastric artery, deep, ligature of, i. 302 
hernia, ii. 606 
lipoma, ii. 606 
Epilepsy, traumatic, ii. 27 
treatment of, ii. 27 
Epiphora, ii. 236 
Epiphyseal cartilage, i. 402 
position of, i. 586 
line, i. 528 
Epiphyses, enlargement of, in rickets, i. 
562 


of humerus, separation of, i. 454 
of long bones, gummatous infections 
of, in congenital syphilis, i. 128 
separation of, i. 402, 405, 411 
clinical appearances, 1. 411 
partial, i. 411 
Epiphysis, clavicular, separation of, i. 450 
fracture-separation of, i. 466 
lower, of femur, separation of, i. 504 
of radius, fracture of, i. 476 
of tibia, separation of, i. 521 
of ulna, separation of, i. 477 
of femoral head, fracture-separation 
of, clinical signs, diagnosis and 
treatment of, i. 496 
olecranon, separation of, i. 467 
radial, separation of, i. 469 
upper, of tibia, separation of, i. 507 
Epiphysitis, i. 535 
acute, i. 537, 641 
chronic, i. 544 
subacute, i. 541 
syphilitio, i. 556 
Epiplocele, ii. 562 
Epiploitis, ii. 560 
Epispadias, ii. 528, 859, 894 
Epistaxis, i. 48; ii. 305 
treatment of, ii. 305 
Epithelial neoplasms at 
umbilicus, ii. 530 
odontoma, i. 206; ii. 184 


or around 
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Epithelioma, i. 187 
of cheek, ii. 163 
of face, ii. 163 
of floor of mouth, ii. 170 
of gum, ii. 172 
of lip, ii. 161 
of neck, ii. 404 
of nose, squamous, ii. 308 
of palate, ii. 168 
of pharynx, ii. 349 
of scalp, ii. 63 
of vulva, ii. 966 
Epithelium, tumours arising in, i. 174 
Epitrochlear gland, i. 305 
Epitympanic space, ii. 319 
Epulis, ii. 172 
fibrous, granulomatous, and 
malignant, ii. 172 
Erasion of joints, i. 728 
Erb-Duchenne paralysis, 1. 357 
Erector spine, rupture of, i. 384 
Ergotism, i. 159 
Erosion of cervix, ii. 968 
Erysipelas, i. 72, 235 
cellulo-cutaneous, 1. 73 
of eyelids, ii. 293 
signs and symptoms of, i. 73 
treatment of, i. 73 
Erythema ab Igne, i. 58, 247 
‘‘ dose’ of X-rays, i. 754 
nodosum, i. 240 
diagnosis from acute osteitis, i. 
540 
pernio, i. 63, 247 
solare, i. 62, 63 
Escharotics causing gangrene, i. 161 
Esmodil, 11. 884 
Esophoria, ii. 278 
Essential hematuria, ii. 854 
hypertension, i. 378 
Estlander’s operation for chronic 
empyema sinus, ii. 448 
Ether anzsthesia, i. 771 
administration of avertin, 
barbiturates and paraldehyde 
before, i. 784 
after-effects of, 1. 776 
apparatus for, 1. 771 
closed method, i. 778 
Clover’s inhaler for, method of use, 
i. 779 
difficulties and dangers during, i. 
776 
open method, i. 772 
phenomena of, i. 773 
imi medication and basal 
hypnotics, i. 783 
preparation of patient for, i. 771 
special methods and apparatus, i. 
780 
intratracheal, i. 781 
per rectum, i. 782 
Ethmoidal cells, affections of, ii. 314 
anterior and middle, ii. 295 


Ethmoiditis, ii. 314 
Ethyl-chloride anesthesia, i. 792 
contra-indications to, i. 793 
aa a and dangers during, i. 
793 
phenomena of, i. 792 
Euleron, i. 539 
Eusol, i. 5 
Eustachian catheter, ii. 321 
tube, ii. 319 
acute catarrh of, ii. 325 
Evipan, i. 785 
Evisceration of eyeball, ii. 292 
Ewing’s tumour, i. 581 
Examination of patient, i. 1 
auscultation in, i. 2 
inspection in, i. 2 
of central nervous system, i. 2 
palpation in, i. 2 
percussion in, i. 2 
personal history in, i. 2 
urine testing in, i. 2 
Excision of ankle joint, i. 728 
of breast, ii. 506 
of elbow joint, i. 730 
of head of radius, i. 730 
of hip joint, i. 727 
of interphalangeal joint, i. 731 
of joints, i. 726 
of knee joint, i. 727 
of lower jaw, ii. 184 
of metacarpophalangeal joint, i. 731 
of metatarsophalangeal joint, i. 729 
of shoulder joint, i. 729 
of temporomandibular joint, i. 729 
of wrist joint, i. 730 
Exenteration of orbit, ii. 292 
Exercises and weight bearing intreatment 
of fractures, i. 431 
Exhaustion impotence, ii. 959 
Exomphalos, ii. 601 
Exophoria, ii. 278 
Exophthalmic goitre, ii. 416 
treatment of, ii. 420 
Von Graefe’s sign in, ii. 419 
Exophthalmos, pulsating, i. 209, 278 
Exostoses of external auditory meatus, 
ii. 324 
Exostosis, subungual, i. 204, 250 
Exsanguination transfusion, i. 56 
Extension in treatment of fractures, 
i. 415, 420 
Extensor tendons of fingers, rupture of, 
1. 384 
External cartilages of knee joint, lesions 
of, i. 512 “ 
oblique muscle, ii. 508 
fractures of femur, |i. 
491 
Extradural abscess, ji. 30, 84 
treatment of, ii. 3} 
hemorrhage, ii. 21 
clinical features, ii. 22 
diagnosis of, ii. 23 
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Extradural hemorrhage, late traumatic 
apoplexy in, ii. 23 
lucid interval in, ii. 22 
treatment of, ii. 23 
Extragenital chanores, i. 110, 112 
Extramedullary spinal hemorrhage, ii. 94 
Extraocular disease, variation in visual 
fields in, ii. 287 
Extraperitoneal hemorrhage, causes of, 
ii. 621 
signs of, ii. 517 
Extrapleural pneumolysis, ii. 455 
pneumothorax, ii. 455 
Extravasation of urine, ii. 893, 898 
Extremity, lower, X-ray examination of, 
i. 742 
upper, X-ray examination of, i. 741 
insic cancer of larynx, ii. 377 
Eye and Eyes, 
accommodation of, power of, ii. 221 
affections in congenital syphilis, i. 
128 
diseases of, ii. 220 
examination of, ii. 220 
instruments for and methods of, ii. 
223° 
intraocular tension of, ii. 235 
~ movements of, examination of, ii. 232 
opacities in, localisation of, ii. 228 
skew deviation of, ii. 232 
Eyeball, evisceration of, ii. 291 
foreign body in the, ii. 261 
removal of, indications for, ii. 291 
Eyelids, chancre of, ii. 239 
deformities of, ii. 239 
diseases of, ii. 238 
erysipelas of, ii. 293 
structure of, ii. 236 
upper, how to evert, ii. 238 
vaccinia of, ii. 239 


Face, acne on, ii. 157 
affections of, ii. 150 
boils on, ii. 157 
bones of, tuberculous caries of, ii. 159 
carbuncles on, ii. 158 
deformities of, li. 162 
dermoid cysts of, ii. 160 
development of, ii. 150 
diseases of, ii. 157 
epithelioma of, ii. 163 
injuries of, ii. 156 
rodent ulcer of, ii. 160 
surgical anatomy of, ii. 150 
sycosis on, ii. 157 
tuberculosis of, ii. 159 
tumours and cysts of, ii. 160 
wounds of, i. 804 

hemorrhage in, ii. 156 

X-ray examination of, i. 739 

Facial artery, ligature of, i. 297 
cleft, ii. 155 
glands, i. 307 


Facial] nerve, i. 349 
lesions of, i. 349 
clinical features of, i. 350 
intracranial, i. 349 
peripheral causes of, i. 349 
treatment of, i. 350 
tic, i. 351 
Facies Hippocratica in acute intestinal 
obstruction, ii. 679 
in diffuse or generalised acute 
peritonitis, ii. 537 
Feecal accumulation, ii. 658 
fistula, ii. 628, 675 
vomiting in diffuse peritonitis, ii. 
537 
in strangulated hernia, ii. 572 
Feaces, incontinence of, ii. 797 
Fainting, i. 51 
Fallopian tubes, diseases of, ii. 973 
neoplasms of, ii. 976 
rupture of, ii. 528 
tuberculosis of, ii. 976 
False joints, formation of, 
dislocations, i. 442 
passage in urethral stricture, ii. 904 
Famine rickets, i. 561, 567 
Farabouf’s amputation, i. 721 
Farcy, i. 97 
buds, i. 97 
pipes, i. 97 
Fascia, cervical, ii. 385 
of Colles, ii. 507 
Fascice, cysts in, i. 390 
diseases of, i. 386 
fibroma in, i. 196 
rupture of, subcutaneous, i. 382 
treatment of, 1. 382 
tumours of, i. 389 
Fasciitis, i. 388 
gonorrheeal, i. 85, 388; ii. 117 
purulent, i. 389 
Fat embolism, i. 262, 410 
complicating fractures, i. 410 
necrosis in acute pancreatitis, ii. 765 
Fatty degeneration of tumours, i. 185 
hernia of linea alba, ii. 606 
Fauces, malignant disease of, operations 
for, ii. 350 
pharynx and cesophagus, 
anatomy of, ii. 336 
pillars of, affections of, ii. 337 
new growths of, ii. 344 
Faucial region, foreign bodies impacted 
in, ii. 337 
syphilis of, ii. 338 
tuberculous ulceration of, ii. 238 
tonsils, ii. 336 
Favus, i. 31, 239 
Femoral and deep inguinal glands, i. 306 
aneurysms, i. 813 
arteries, common and superficial, 
ligature of, i. 302 
hernia, ii. 594 
Femur, dislocation of, central, i. 488 


after 


surgical 
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Femur, fracture of condyles of, i. 503 
of great trochanter, i. 497 
fractures of, i. 491 
head of, fracture of, i. 496 
lower end of, fractures of, i. 503 
epiphysis of, separation of, i. 504 
neck of, extracapsular fractures of, i. 
491 
fracture of, clinical features and 
diagnosis, i. 492 
treatment of, 1. 492 
intracapsular fracture of, i. 494 
clinical features and diagnosis, 
i. 494 
treatment of, i. 495 
shaft of, fracture of, i. 497 
fractures of, Bryant’s suspension 
method in, i. 498 
lower third of, fracture of, i. 502 
middle third of, fracture of, i. 500 
upper third of, fracture of, i. 499 
traction fracture of lesser trochanter, 
i. 497 
upper end of, fractures of, i. 491 
upper epiphysis of, fracture- 
separation of, i. 496 
Fever, in its relation to disease, i. 77 
intermittent, i. 79 
remittent, i. 78 
traumatic, aseptic, i. 22, 79, 408 
Fevers, zymotic, i. 137 
Fibro-adenoma of breast, i. 180 
cystic, ii. 484 
hard and soft, ii. 483, 484 
of prostate, ii. 919 
Fibroblasts, i. 23 
Fibrocystic disease of bone, i. 570 
of jaw, 1. 206 
of lower jaw, ii. 184 
of testicle, ii. 945 
Fibroid, uterine, i. 197 
uterus, ii. 972 
Fibrolysin, i. 712 
Fibroma, i. 194 
degenerative changes in, i. 195, 196 
diagnosis of, i. 196 
hard, i. 194 
in muscles and fascia, i. 194 
in skin and subcutaneous tissue, i. 
196, 245 
necrobiosis of, i. 195 
of auditory nerve, ii. 44 
of bone, i. 576 
of brain, ii. 44 
of larynx, ii. 376 
of nasal fossa, ii. 308 
of neck, ii. 403 
of nipple, ii. 486 
of tongue, ii. 200 
ovarian, ii. 976 
recurrent, i. 196, 245 
soft, i. 195 
of skin, 1. 245 
of subcutaneous tissue, 1. 245 


Fibromatosis, gastric, ii. 630 
Fibromyoma, ii. 972 
infection of, ii. 980 
of uterus, microscopical appearance 
of, i. 197 
Fibro-sarcoma, i. 216 
Fibrosis of prostate, ii. 922 
Fibrositis, rheumatic, i. 389 
Fibrous goitre, i. 181; ii. 411 
Fibrous odontoma, i. 207 
polypus of nose, ii. 308 
stricture of intestine, ii. 654, 667 
tissue, structure of, i. 380 
Fibula and tibia, fracture of, i. 517 
deformities of, i. 688 
congenital absence of, i. 690 
fracture of, i. 516 
lower third and external malleolus, 
fracture of, i. 517 
upper two-thirds of, fracture of, i. 
516 
Filaria Bancrofit, i. 141 
diurna, i. 313 
nocturna, i. 141, 312 
perstans, i. 313 
sanguinis hominis, i. 252, 312 
in urinary tract, ii. 854 
Filariasis, i. 141, 311 
Filigree silver wire in treatment of direct 
hernia, ii. 591 
Finger, mallet (dropped finger), i. 384, 482 
trigger, snap or spring, i. 715 
Fingers, amputations of, i. 722 
bruises of, 1. 481] 
congenital absence of, 1. 707 
contraction of, acquired, i. 711, 715 
congenital, i. 711 
deformities of, i. 711 
extensor tendons of, rupture of, 1. 384 
metacarpo-phalangeal dislocations of, 
i. 481 
webbed, i. 714 
Finney’s operation 
(gastroduodenostomy), ii. 650 
Fissure-in-ano, ii. 782, 787 
Fistula and Fistulee, 
between rectum and other hollow 
viscera, ii. 790 
biliary, external and internal, ii. 757 
following operations on gall-bladder, 
ii. 763 
branchial, ii. 386 
duodenal, ii. 639 
feecal, ii. 528, 675 
after operations for strangulated 
hernia, ii. 579 
gastric, li. 627 
gastrocolic, ii. 628 
-in-ano, ii. 782, 787 
internal, ii. 676, 788 
intestino-vesical, ii. 881 
of lip, ii. 156 
of Stenson’s duct, ii. 212 
parotid, ii.211 
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Fistula and Fistulee—continued. 
recto-appendicular, ii. 790 
recto-urethral, ii. 790 
recto-vaginal, ii. 790, 968 
recto-vesical, ii. 790 
salivary, ii. 211] 
suprapubic, ti. 882 
thyroglossal, ii. 387 
tubo-rectal, ii. 790 
umbilical, ii. 528 
urethral, ii. 900 
urinary, ii. 528, 900 
vaginal, ii. 968 
vesico-vaginal, ii. 882, 968 

Fixation in treatment of fractures, i. 416, 

432, 803 
of mandible, ii. 184 

Flagellse, i. 29 

Flail-knee, i. 685 

Flaming, sterilisation by, i. 8 

Flaps, equal and unequal, in amputations, 

i. 719, 720 

length of, i. 719 

sloughing of, in amputation stumps, 
i. 725 

Flat foot, i. 698 

clinical degrees of, i. 699 
foot-prints in, i. 699 
inflammatory form of, i. 702 
in subacute rheumatism, i. 606 
paralytic, i. 701 
spasmodic, i. 701 
static or adolescent, i. 698 
treatment of, i. 700 

Flavine as antiseptic, i. 5 

Floating kidney, ii. 818, 819 
spleen, ii. 772 

Flowmeter, i. 767 

Fluctuation in abscess, i. 26 
Paget’s sign in, 1. 220; li. 477 
tests for, i. 27 

Foetal adenoma, i. 181 
rickets, i. 561 

Follicular odontoma, i. 207 
ovarian cysts, li. 977 

Foot, aneurysms of, i. 814 
and ankle, injuries of, i. 520 
deformities of, i. 691 
prints, normal, and in moderate and 

severe flat foot, i. 699 

Foramen of Winslow, ii. 510, 734 

hernia into, ii. 687 

Forceps, introducing, for radium needles 
and containers, i. 757 

Forearm, amputations through, i. 723 

Foreign bodies causing delayed healing 

of wounds, i. 46 

impacted, causing intestinal 
obstruction, ii. 689 

in air passages, ii. 366 

in bladder, 11. 862 

in bronchus, ii. 368 

in conjunctiva, ii. 239 

in cornea, li. 245 
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Foreign bodies in duodenum, ii. 635 
in ear, ii. 323 
in eyeball, ii. 261 
in faucial region, ii. 337 
in intestine, ii. 657 
in larynx, ii. 367 
in lung, ii. 437 
in nose, ii. 299 
in csophagus, ii. 356 
in pharynx, ii. 346, 366 
in rectum, ii. 779 
in stomach, ii. 613 
in trachea, ii. 367 
in urethra, ii. 897 
Formalin as antiseptic, i. 5 
Formication in nerve regeneration, i. 334 
Forster’s operation of division of posterior 
spinal roots, i. 374 
in carcinoma of csecum, ii. 674 
Foster’s operation in inguinal hernia, ii. 
590 
Fovea centralis, ii. 267 
Fowler position, ii. 510 
Fracture and Fractures, i. 404, 802 
Bennett's, i. 480 
chauffeur’s, i. 476 
clinical features of, i. 406 
Colles’s, i. 473 
comminuted, i. 405 
complete and incomplete, i. 405 
complications of, i. 405, 409 
compound or open, i. 405, 432 
amputation in, 1. 435 
complications of, 1. 434 
direct traumatic gangrene in, i. 
435 
infection by anaerobic organisms 
in, i. 434 
infection by pyogenic organisms 
in, i. 434 
infection of bone, i. 435 
infection of joints, i. 435 
secondary hzmorrhage in, i. 435 
splint sores, i. 435 
tetanus, i. 434 
remote results of, i. 435 
treatment of, i. 433 
crepitus in, i. 407 
crutch palsy after, i. 409 
deformity in, 1. 407 
delayed union of, i. 413 
depressed, i. 405 
dislocation associated with, i. 410, 442 
displacement of fragments in, i. 405 
Dupuytren’s, i. 521 
fibrous union of, i. 414 
fissured, i. 405 
fixation in treatment of, i. 416, 803 
general effects of, i. 408 
greenstick, i. 405, 562 
impaction in, i. 406 
involving joints, i. 409 
longitudinal, i. 404 
malunion of, i. 415 
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Fracture and Fractures-—continued. 

non-union of, i. 414 

of acetabulum proper, i. 488 

of astragalus, i. 523 

of base of fifth metatarsal, 1. 526 

of carpal bones, i. 478 

of clavicle, i. 448 

of coccyx, i. 488 

of condyles, T-fracture, i. 503 

of epicondyles of humerus, i. 466 

of femoral neck in children, i. 496 

of femur, i. 491 

of fibula, i. 516 

of great trochanter, i. 497 

of head of femur, i. 496 

of hyoid bone, ii. 370, 394 

of ilium, i. 487 

of ischium, i. 487 

of lower end of femur, i. 503 

of lower end of humerus, i. 462 

of lower end of radius and ulna, 
i. 473 

of lower jaw, ii. 185 

of malar bone, ii. 187 

of metacarpal bones, i. 479 

of metatarsus, i. 523, 524 

of nasal bones, ii. 299 

of neck of femur, i. 491 

of olecranon, i. 467 

of os calcis, i. 524 

of patella, i. 383, 504 

of pelvis, i. 485 

of phalanges, i. 480, 526 

of posterior lip of acetabulum, i, 488 

of pubis, i. 487 

of radial styloid, i. 476 

of ribs, ii. 429 

of sacrum, i. 488 

of scaphoid, i. 478 

of scapula, i. 451 

of shaft of femur, i. 497 

of shaft of humerus, i. 460 

of shaft of radius, i. 471 

of shaft of ulna, i. 471 

of shafts of radius and ulna, i. 472 

of skull, ii. 65 

of spine, ii. 104 

of spine of tibia, i. 507 

of sternum, ii. 429, 431 

of tarsus, i. 523 

of thyroid cartilage, ii. 370 

of tibia, i. 515 

of tibia and fibula, i. 517 

of ulnar styloid, i. 477 

of upper end of femur, i. 491 

of upper end of humerus, i. 453 

of upper end of radius, i. 468 

of upper end of tibia, i. 507 

of upper end of ulna, i. 467 

of upper jaw, ii. 187 

of upper third of shaft of ulna, i. 468 

of upper third of shaft of ulna with 
dislocation of head of radius, i. 468 

of vault of akall, ii. 65 


Fracture and Fractures—coniinued. 
of zygoma, ii. 187 
pathological or spontaneous, causes of, 
i. 406, 570 
Pott’s, i. 520 
reduction of, 
by gradual extension, i. 415 
by manipulation, i. 415 
by open operation, i. 416 
repair of, i. 412 
callus in, i. 412 
faulty, false joint or pseudarthrosis, 
i. 413, 414 
rate of, i. 412 
rupture of nerves in, i. 328 
signs and symptoms in, i. 406 
simple or closed, i. 405 
Smith’s, i. 476 
spiral or oblique, i. 404 
spontaneous, due to aneurysms, 
i. 270 
subperiosteal, i. 405 
supracondylar, i. 463, 503 
traction, of lesser trochanter, i. 497 
transverse, i. 404 
traumatic, i. 404 
treatment of, i. 415 
active movements in, i. 430 
counter-extending forces in, i. 425 
electrical methods in, i. 430 
exercises and weight-bearing in 
i. 431 
extending forces in, i. 425 
manipulation in, i. 431 
rhassage in, 1. 430 
operative, i. 431 
general considerations, i. 431 
indications for, i. 431 
methods of fixation, i. 432 
passive movements in, 1. 430 
Pearson’s bed in, i. 426 
physical methods in, i. 429 
slings in, i. 426 
strapping in, i. 426 
use of boots in, i. 428 
unnatural mobility in, i. 407 
varieties of, i. 405 
Wagstaffe’s, i. 516 
X-ray examination of, i. 407 
Fracture-dislocation, i. 442, 591 
of ankle joint, i. 520 
static osteoarthritis in, i. 612 
Fracture-separation of epiphysis of 
femoral head, i. 496 
of internal condyle of shoulder, i. 466 
of outer condyle of shoulder, i. 466 
Freenum, lingual, shortness of, ii. 191 
ulcers of, ii. 197 
Fragilitas ossium, i. 570 
Frambosia tropica, i. 130 
Frank’s gastrostomy, ii. 641 
Frei’s test, i. 130 
Fréin’s syndrome, ii. 137 
Frdélich’s disease, ii. 52 
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Frontal sinuses, ii. 295 
affections of, ii. 309 
chronic infection of, ii. 311 
sinusitis, acute, ii. 309 
Frontonasal process, ii. 150 
Frost-bite, i. 63 
Fulminating appendicitis, ii. 711 
Function, loss of, in inflammation, i. 19 
Functional aphonia, ii. 373 
Fungus cerebri, ii. 53 
testis, ii. 931 
Funicular congenital hernia, ii. 934 
Funioulitis, ii. 948 
Furneaux Jordan’s amputation, i. 722 
Faruncle, i. 65 
Forunculosis, nasal, ii. 300 
of external meatus, ii. 323 
Fusiform aneurysm, i. 267 


Gait in hip joint disease, i. 624, 625 
Galactocele, ii. 481 
diffuse, ii. 481 
Gall-bladder, acute and chronic 
infections of, ii. 744 
carcinoma of, ii. 761 
empyema of, ii. 748 
hydrops of, ii. 747 
injuries to, li. 735 
operations on, ii. 761 
rupture of, ii. 528 
strawberry, ii. 748 
surgical anatomy of, ii. 732, 734 
torsion of, ii. 752 
tumours of, ii. 760 
X-ray appearances of, i. 747 
Gall-stones, impacted, causing intestinal 
obstruction, ii. 689 
in common bile-duct, impaction of, 
ii. 758 
in common bile-duct or hepatic duct, 
ii. 758 
in gall-bladder, ii. 752 
and cystic duct, ii. 756 
obstruction by, ii. 727 
X-ray appearances of, i. 747 
Gallie’s operation for hernia, ii. 591 
Gamma rays, 1. 759 
Ganglion, i. 396 
conditions simulating, i. 396 
differential diagnosis from subfascial 
or intermuscular lipoma, i. 193 
palmar, compound, i. 393, 396 
Ganglionic neuroma, i. 342 
Gangrene, i. 143, 152, 247 
acute spreading, i. 164 
carbolic causing, i. 159 
cardio-vascular, symptomatic, i. 156 
conical stump in, i. 155 
cutaneous (post-operative), i, 163, 235 
diabetic, i. 167 
dry, i. 153 
due to pressure on vessel wall, i. 157 
embolic, 158 


Gangrene, following complete rupture of 
arteries, i. 257 
forms of, i. 152 
gas, i. 164, 808 
hospital, i. 163 
infective, i. 161, 808 
line of demarcation in, i. 153, 154, 
155 
moist, aseptic and septic, i. 153, 154 
neuropathic, i. 159 
non-senile, i. 157 
of appendix, ii. 706 
of lung, ii. 452 
of penis, ii. 912 
of skin, spreading, i. 163, 235 
senile, i. 156, 157 
signs of, i. 154 
spasmodic, i. 159 
spreading, i. 153 
subsequent fate of tissue in, i. 154 
thermo-chemical, i. 161 
threatened, i. 152 
thrombotic, i. 156, 157 
toxic, i. 159, 167 
traumatic, i. 160 
complicating compound fractures, 
i. 410, 435 
treatment of, i. 158 
varieties of, i. 155 
Gangrenous cholecystitis, ii. 748 
stomatitis, ii. 157 
vulvovaginitis, ii. 965 
Gant’s subtrochanteric osteotomy, i. 716 
Gas gangrene, i. 164, 808 
bacteriology of, 1. 164 
differential diagnosis from surgical 
emphysema, 1. 166 
local and general signs, i. 164, 165 
Gas, treatment of casualties from, i. 815 
Gasserectomy in treatment of trigeminal] 
neuralgia, 1. 347 
Gasserian ganglion, alcohol injections 
into, i. 346 
Gastrectomy, partial, ii. 648 
for gastric ulcer, ii. 619 
total, ii. 650 
Gastric carcinoma, ii. 631 
clinical features of, ii. 632 
lymphatic spread of, ii. 632 
pathology of, ii. 631 
treatment of, ii. 634 
cases, operations on, after-treatment 
of bowels, i. 13 
fibromatosis, ii. 630 
fistula, ii. 627 
sympatheticectomy, ii. 362 
tetany, ii. 627 
ulcer, ii. 615 
acute, ii. 615 
cholecystogastrostomy for, ii. 620 
chronic, ii. 616 
differential diagnosis of, ii. 617 
clinical features of, ii. 616 
complications of, ii. 621 
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Gastric ulcer, excision of, combined with 
gastroenterostomy, ii. 619 
gastroenterostomy for, ii. 618 
gastromyotomy for, ii. 619 
hemorrhage complicating, ii. 621 
jejunostomy for, ii. 620 
leaking, ii. 623 
partial gastrectomy for, ii. 619 
penetrating, ii. 616 
perforation of, ii. 616, 622, 623, 728 
clinical features of, ii. 623 
treatment of, ii. 624 
uncomplicated, indications for 
surgical treatment of, ii. 617 
treatment of, ii. 618 
Gastritis, phlegmonous, acute, ii. 614 
Gastrocolic fistula, ii. 627 
Gastroduodenostomy (Finney’s 
operation), ii. 650 
Gastroenterostomy, after-treatment of, 
i. 13; ii. 646 
anterior and posterior, ii. 642 et seq. 
causes of failure after, ii. 648 
complications after, ii. 647 
for gastric ulcer, ii. 618 
Gastrojejunal ulcer, ii. 620 
treatment of, ii. 622 
Gastromyotomy, ii. 648 
for gastric ulcer, ii. 619 
Gastroptosis, ii. 628 
Gastroscope, use of, ii. 611 
Gastrostomy, ii. 641 
in malignant disease of csophagus, 
ii. 361 
Gastrotomy, i. 640 
Gaucher’s splenomegaly, ii. 774 
Gauvain’s backdoor splint, ii. 125 
Gelatine, subcutaneous injection of, in 
treatment of aneurysm, i. 275 
Genitalia, external, lymphatics of, i. 66 
female, congenital abnormalities of, 
ii. 961 
deformities of, ii. 961 
injuries to, ii. 962 
operations on, ii. 981 
male, deformities of, ii. 858 
injuries and diseases of, ii. 888 
Genu recurvatum, i. 684 
valgum, i. 685 
causes of, i. 685 
treatment of, i. 687 
varum, i. 688 
Gigantism, local, i. 24 
neurofibromatosis causing, i. 196 
Gingivitis, ii. 170 
Glanders, i. 97 
acute, i. 97 
ohronic, i. 97 
diagnosis of, i. 98 
treatment of, i. 98 
Glands, melanotic carcinoma of, i. 323 
removal of, in cancer of tongue, ii. 


208 
tuberculous, i. 316 


tuberculous, differential 
diagnosis of, i. 318 
See also under Tuberculous 
and Lymphadenitis. 
Glans penis, diphtheria affecting, i. 101 
Glaucoma, ii. 269 
acute, ii. 271 
chronic, ii. 272 
operative treatment of, ii. 274 
primary acquired, ii. 269 
primary congenital, ii. 269 
secondary, ii. 270 
treatment of, ii. 274 
visual fields in, ii. 280 
Gleet, i. 83, 84; ii. 898, 916 
Glénard’s disease, ii. 628, 655 
Glenoid, fracture of, i. 453 
Glioma, i. 199; ii. 44, 45 
classification of, i. 200 
of retina, ii. 268 
Globular process, ii. 150 
Globus hystericus, ii. 355 
Glossitis, gzummatous, diffuse, ii. 198 
mercurial, ii. 193 
parenchymatous, acute, ii. 192 
chronic, ii. 198 
superficial, acute, ii. 192 
chronic, ii. 194 
Glosso-pharyngeal nerve, lesions of, i. 351 
neuralgia of, i. 351 
Glottis, cedema of, i. 252; ii. 363 
Glover’s stitch, i. 43 
Gloves, rubber, sterile, use of, at 
operations, i. 9 
Gluteal aneurysms, 1. 814 
artery, ligature of, i. 304 
type of dorsal dislocation of hip joint, 
i. 489 
Glycerine, sterile, as antiseptic, i. 4 
Glycosuria, 11. 813 
in relation to operations, ii. 813 
Goitre, ii. 408 
acute, ii. 424 
colloid, i. 181 
cystic, ii. 411, 416 
exophthalmio, ii. 416 
fibrous, i. 181; ii. 411 
parenchymatous, ii. 410 
clinical features of, ii. 411 
treatment of, ii. 412 
plunging, ii. 412 
puberty, ii. 412 
retrosternal, ii. 412 
toxic, ii. 416 
Gold leaf, preparation of, 1. 10 
Golden tumour, i. 190 
Gonococcal arthritis of hip, i. 629 
of knee joint, 1. 645 
bursitis, i. 398 
iritis, ii. 264 
peritonitis, ii. 549, 974 
salpingitis, ii. 974 
tenosynovitis, i. 392 
urethritis, ii. 8909 


Glands, 


INDEX 29 


Gonoococeus, i. 64, 82 
Gonorrhosa, i. 82 
complications of, blood-stream 
infections, i. 85 
contact infections, i. 85 
in the male, chronic urethritis 
complicating, i. 83 
local signs of, i. 82 
ely urethritis complicating, 
i. 
treatment of, i. 86 
in women, local complications of, i. 86 
signs of, i. 86 
treatment of, i. 86 
Gonorrheal arthritis, i. 596 
cystitis, ii. 869 
fasciitis, i. 85, 387, 388; ii. 117 
flat foot, i. 702 
infection of wrist joint, i. 667, 669 
iritis, ii. 254 
lymphangitis, i. 309 
proctitis, ii. 780 
rheumatism of spine, ii. 117 
vulvovaginitis, ii. 964 
Gout, i. 135, 606 
affecting elbow joint, differentiation 
from acute infection, i. 663 
in knee joint, i. 650 
Gouty bursitis, i. 398 
orchitis, ii. 938 
tenosynovitis, i. 394 
ulcer, i. 136, 144, 399 
Grafting, bone, i. 402, 431 
in operative treatment of fractures, 
i, 43] 
Grafts, fascial, for hernia, ii. 591 
Granular pharyngitis, i. 131 
Granulation tissue, appearance of, 1. 23 
Granuloma, infective, i. 64, 101 
of the pudenda, i. 131 
Granulomatosis, skeletal, i. 574 
Graves’ disease, ii. 416 
Gravitation paraplegia, ii. 95 
Grawitz, adrenal tumour of, i. 190 ; ii. 849 
Great vessels, surgery of, ii. 460 
wounds of, ii. 437 
Greenstick fractures, i. 405, 562 
in rickets, i. 562 
Greig-Smith’s operation, ii. 676, 701 
Groin, secondary malignant glands of, 
i. 322 
superficial lymphatics of, i. 66 
‘‘Growing pains’? in children, i. 5365, 
606 


Guillotine amputations, i. 720 
Guinea worm, i. 140 
Gum-boils, ii. 167 
Gumma, i. 111, 117 
localised, i. 119 
microscopical appearances, i. 118 
of brain, ii. 41, 45 
of liver, ii. 740 , 
of tongue, ii. 198 
pathology of, i. 117 


Gummatosis, diffuse, causing 
elephantiasis, i. 252 
Gummatous infiltration, i. 117 
diffuse. i. 120 
generalised, bone lesions in, i. 554 
osteochondritis, i. 605 
peritonitis, ii. 554 
proctitis, ii. 781 
synovitis, i. 604 
of hip, i. 630 
ulcer of tongue, ii. 198 
ulcers, i. 119, 150 
Gums, atrophy of, ii. 172 
epithelioma of, ii. 172 
hypertrophy of, ii. 171 
inflammation of, ii. 170 
polypus of, ii. 172 
spongy, ii. 170 
surgical anatomy of, ii. 170 
Gunshot wounds, i. 46, 803 
of blood vessels, i. 259 
of joints, i. 445 
Gutter splints, i. 425 
Gynescomastia, ii. 466 


Heamangioma, i. 207 
capillary, i. 208, 245 
cavernous, of subcutaneous tissue, 
i. 245 
of brain. ii. 45 
of tendon sheaths, i. 394 
of urethra, ii. 900 
Heomarthrosis, i. 441 
Heemarthrus, i. 587, 617 
scorbutio, i. 6]8 
Heomatemesis, i. 47, 255 
in gastric ulcer, ii. 617 
Heematocele of spermatic cord, ii. 932, 
955 
pelvic, ii. 980 
subdural, ii. 25 
Heomatocolpos, ii. 961 
Heematoma, i. 225, 255 
formation of, i. 38, 47 
infected or suppurating, i. 38 
mammary, ii. 467 
of scalp, situations of, ii. 56 
treatment of, ii. 58 
pulsating, i. 276 
subperiosteal, i. 404 
Heomatomyelia, ii. 95 
Heomatorrachis, ii. 94 
Heematuria, i. 48, 255; ii. 813 
due to renal stone, ii. 836 
essential, ii. 854 
Heemoglobinuria, ii. 813 
Heemolytic jaundice, ii. 774 
Heemophilia, i. 57 
intraperitoneal hemorrhage in, ii. 520 
treatment of, i. 57 
Heemophiliac effusion in knee joint, i. 
644, 645 
hemorrhages around hip joint, i. 630 
joints, i. 618 
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Hesmoplastin, i. 50 
Heamo-pneumothorax, ii. 433 
Heomoptysis, i. 47, 255 
Heomorrhage, i. 47, 255 
after gastroenterostomy, ii. 647 
arterial, i. 47 
capillary, i. 47 
cerebral, in new-born, ii. 25 
clinical features of, i. 48 
complicating duodenal ulcer, ii. 638 
gastric ulcer, ii. 621 
concealed or internal, i. 47 
external, i. 47 
extradural, ii. 21 
extramedullary, ii. 94 
extraperitoneal, signs of, ii. 517 
from bladder, ii. 813 
from kidney, ii. 813 
from prostate, ii. 813 
from ureter, ii. 818 
from urethra, ii. 813 
from varicose veins, i. 287 
general signs of, i. 48 
hemophiliacs, around hip joint, i. 630 
in incised wounds, i. 40 
in wounds, treatment of, i. 41, 49 
of face, ii. 156 
intracranial, ii. 21 
intraperitoneal, signs of, ii. 517 
local signs of, i. 48 
middle meningeal, ii. 21 
natural means of arrest of, i. 48 
post-operative, i. 15 
primary, i. 47 
reactionary, i. 15, 51 
secondary, causes and treatment, i. 51 
complicating compound fractures, 
i. 435 
post-operative, i. 16 
spinal, ii. 94 
subconjunctival, ii. 244 
subdural, ii. 18, 24 
treatment of, i. 48 
exposure and ligature of bleeding 
points, i. 50, 51 
pressure in, i. 49 
styptics in, i. 49 
tourniquets in, i. 49 
vaginal, i1. 963 
venous, i. 47 
Heemorrhagic cyst of brain. ii. 10 
infarct, i. 262 
Heemorrhoids, ii. 790 
operations on, after-treatment of 
bowels in, i. 13. See also Piles. 
Heemospermia, ii. 960 
Heemostasis, in amputations, i. 720 
in tendon transplantation, i. 718 
Hesmothorax, ii. 432 
Hair balls in stomach, ii. 613 
Hallux flexug, i. 705 
rigidus, i. 704 
valgus, i. 703 


varus, i. 704 


Halstead’s adeno-carcinoma of breast, 
subcuticular stitch, i. 43 
Hammer toe, i. 705 
Hand, amputations through, i. 723 
and wrist, injuries of, i. 473 
contractions of, acquired, i. 715 
Hand-Schiiller-Christian disease, i. 574 
Hands and arms, surgeon’s, care of, i. 8 
Hard chancre, i. 111, 150 
Hardbake spleen in lymphadenoma, i. 
323 
Hare lip, ii. 152 
double, operations for, ii. 154 
lateral, ii. 152 
median, ii. 153 
single, operations for, ii. 153 
Harman (Bishop), scotometer, ii. 286 
Harrison’s sulcus in rickets, i. 561 
Hartel’s injection in treatment of 
trigeminal neuralgia, i. 347 
Hartley-Krause operation for trigeminal 
neuralgia, i. 348 
Haversian canals in bone, i. 528 
Hawley table in treatment of fractures, 
1. 417 
Head and neck, arteries of, incisions for 
ligature of, i. 296 
deep lymphatics of, i. 67 
gunshot wounds of, i. 803 
injuries to, sequele of, ii. 26 
post-traumatic cedema, ii. 29 
traumatic cephalalgia, ii. 28 
epilepsy, ii. 27 
insanity, il. 28 
neurasthenia, ii. 26 
lymphatic glands of, i. 306 
superficial lymphatics of, i. 68 
Healing, by granulation, i. 23 
by union of granulations, 1. 23 
per primam, 1. 23 
process of, 1. 22 
ulcers, 1. 70, 144 
Heart and great vessels, injuries of, 
ii. 437 
diseases of, ii. 459 
failure, post-operative, 1. 14 
massage of, ii. 460 
rupture of, ii. 437 
valves of, operations on, ii. 461 
wounds of, i. 815; ii. 437 
Heat in inflammation, i. 19 
in treatment of infection, i. 27 
sterilisation by, i. 6 
Heberden’s nodes, i. 613 
Heels, painful, i. 702 
Hemianopia, bitemporal, ii. 289 
due to lesions of optic nerve, i. 343 
homonymous, ii. 233, 289 
Hemilaryngectomy, ii. 379 
Hemiplegia due to ligature of common 
carotid, i. 811 
Hemisection of spinal cord, ii. 101 
Henderson’s operation, i. 459 
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Henoch’s purpura resembling acute 
abdominal disease, ii. 693, 730 
Heparin, i. 292 
Hepatic ducts, gall-stones in, ii. 758 
Hernia, ii. 562 
wtiology of, ii. 565 
appendix within, ii. 563 
cerebri, ii. 52 
treatment of, ii. 54 
clinical conditions and complications 
of, ii. 567 
complete, ii. 580 
conditions predisposing to, ii. 566 
contents of, ii. 562 
diaphragmatic, ii. 462 
direct, treatment of, ii. 588 
duodenal, ii. 686 
en bts sac, ii. 588, 934 
encysted, ii. 582 
en glissade, ii. 563, 609 
epigastric, ii. 606 
extraparietal, ii. 588 
fatty, of linea alba, ii. 606 
femoral, ii. 594 
Battle’s operation in, ii. 600 
clinical features of, ii. 596 
differential diagnosis of, ii. 598 
Lotheissen’s operation in, ii. 600 
operative treatment of, ii. 599 
strangulated, ii. 601 
surgical anatomy of, ii. 594 
treatment of, ii. 599 
funicular, congenital, ii. 934 
grafts of living tissue in treatment of, 
ii. 591 
impulse on coughing in, ii. 567 
incarcerated, li. 519 
incomplete, ii. 580 
infantile, ii. 582 
inflamed, ii. 568 
influence of accidents and injuries on 
formation of, ii. 567 
inguinal, ii. 580 
acquired, ii. 583 
clinical signs and symptoms of, 11.585 
congenital, ii. 581, 582 
differential diagnosis of, ii. 586 
direct, ii. 580, 584 
in children, ii. 588 
interstitial, ii. 587 
oblique or indirect, ii. 580 
recurrent, ii. 594 
strangulated, ii. 594 
surgical anatomy of, ii. 580 
treatment of, ii. 588 
Bassini’s operation, ii. 590 
Bloodgood’s operation, ii. 591 
Foster’s operation, ii. 590 
Gallie’s operation, ii. 591 
operative, ii. 588 
after-treatment and 
complications of, ii. 591 
palliative, ii. 592 
use of truss in, ii. 592 


Hernia, injection treatment, ii. 581 


internal, strangulated, ii. 686 
interparietal, ii. 588 
into foramen of Winslow, ii. 687 
into vaginal or funicular process, ii. 582 
intraparietal or properitoneal, ii. 587 
irreducible, ii. 568 
labial, ii. 580 
Littré’s, ii. 563, 654 
strangulation of, ii. 573 
lumbar, ii. 607 
Maydl’s strangulated, ii. 571 
mesenteric, ii. 684 
obstructed, ii. 569 
obturator, ii. 608 
of annulus pulposus, ii. 139 
of bladder, ii. 563 
of lung, ii. 436 
of muacle, i. 384 
pectineal, of Clocquet, ii. 596 
post-operative or incisional, ii. 605 
predisposing conditions, ii. 566 
reducible, ii. 567 
reduction of, ii. 567 
retroperitoneal, ii. 686 
Richter’s, ii. 563 
strangulation of, ii. 573 
sac of, ii. 564 
hydrocele of, ii. 565 
scrotal, ii. 580 
strangulated, ii. 569 
clinical features of, ii. 572 
complications and sequele, ii. 578 
external, ii. 726 
fecal vomiting in, ii. 572 
general signs and symptoms of, ii. 
572 
internal, ii. 726 
local changes in, ii. 572 
pathological changes in, ii. 570 
retrograde, ii. 571 
treatment of, ii. 573 
operative, ii. 575 
after-treatment in, ii. 578 
reduction en masse, ii. 574 
rupture, ulceration or perforation 
of bowel in, ii. 574 
structure of, ii. 562 
testis, ii. 931 
through linear semilunaris, ii. 585, 607 
umbilical, ii. 601 
adult, ii. 602 
clinical features of, ii. 602 
congenital, ii. 528, 601 
infantile, ii. 601 
Mayo’s operation for, ii. 604 
strangulated, ii. 605 
treatment of, ii. 603, 604 
true, ii. 528 
vaginal, congenital, ii. 934 
ventral, ii. 605 
with an undescended testis, ii. 583 


Horpes labialis, ii. 159 


ophthalmicus, ii. 250 
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Herpes, zoster, i. 240 
of prepuce, ii. 911 
Herpetic ulcers on tongue, ii. 197 
Hertzian waves, i. 732 
Heterophoria, ii. 278 
Hey Groves’ operation, i. 459 
Hibbs’s operation in spinal caries, ii. 
126 
Hiocough, post-operative, i. 18 
Hilton, white line of, ii. 776 
Hind gut, persistence of, ii. 778 
Hip joint, abscess formation in, i. 628 
acute infections of, differential 
diagnosis of, i. 629 
acute rheumatic synovitis of, i. 630 
amputation through, i. 722 
ankylosis of, i. 628 
Charcot’s disease of, i. 636 
clinical lines and tests in region 
of, i. 483 
congenital dislocation of, i. 637 
contractures of, i. 683 
contusions of, i. 491 
diseases of, i. 622 
chronic, i. 630 
clinical examination in, i. 625 
deformity in various stages, i. 
623 
first stage, symptoms of, i. 624 
referred pain in, i. 622 
second stage, symptoms of, i. 624 
stage of apparent lengthening, i. 
624 


stage of apparent shortening, i 
624 


stage of real shortening, i. 625 
third stage, symptoms of, i. 
625 
dislocation of, anterior, i. 490 
clinical features and diagnosis 
of, i. 490 
obturator and pubio types, i. 
490 
congenital, i. 637, 675 
anatomical features of, i. 676 
clinical features of, 1. 676 
diagnosis of, 1. 677 
treatment of, i. 678 
unilateral and bilateral, i. 677 
differential diagnosis of, i. 490 
dorsal, clinical features and 
diagnosis, i. 489 
types of, i. 489 
gluteal or sciatic, i. 489 
with eversion, i. 489 
pathological, i. 627 
treatment of, i. 490 
unreduced, i. 490 
excision of, i. 727 
-  gonococcal arthritis of, i. 629 
gummatous synovitis of, i. 630 
hesmophiliac hemorrhages around, 
i. 630 
hysterical, i. 626 


Hip joint, infections of, i. 623 
acute, i. 627 
pyogenic, i. 627 
osteoarthritis of, treatment of, i. 634 
pneumococcal] arthritis affecting, i. 
629 
snapping, i. 385, 682 
sprains of, i. 491 
surgical anatomy of, i. 483 
tuberculosis of, i. 630 
clinical signs of, i. 631 
differential diagnosis of, i. 632 
osseous type, i. 630 
synovial type, i. 631 
treatment of, i. 632 
typhoid arthritis of, i. 629 
X-ray examination of, i. 742 
Hippus, ii. 234 
Hirschsprung’s disease, i. 377; ii. 654 
Histrionic spasm, i. 351 
Hoarseness in tuberculous laryngitis, ii. | 
374 
Hodgkin’s disease (lymphadenoma), i. 
323; ii. 774 
treatment of, i. 325 
Homonymous hemianopia, ii. 233, 289 
Hordeolum, external (stye), ii. 238 
internal (Meibomian cyst), ii. 238 
Horner’s syndrome, i. 378 
Horsehair for ligatures, preparation of. i.9 
Horseshoe fistula, ii. 788 
kidney, ii. 817 
Hospital gangrene, i. 163 
Hottentot buttock, i. 196 
Hourglass stomach, ii. 625 
clinical features and treatment of, 
ii. 625 
Housemaid’s knee, i. 399 
Howslip’s lacuna, i. 532 
Humerus, epiphysis of, separation of, i. 
454 


fracture-dislocation of whole lower 
epiphysis, i. 466 
fractures of shaft of, i. 460 
reduction of, i. 461 
results of, i. 462 
of lower end of, i. 462 
complications of, i. 466 
of upper end of, i. 453 
complicating dislocation of 
shoulder, i. 458 
of anatomical neck, i. 453 
of greater tuberosity, i. 454 
of morphological neck, i. 454 
of surgical neck, i. 453 
supracondylar, i. 463 
T-shaped, i. 465 
ununited, i. 462 
Humidin, ii. 629 
Hunchback, ii. 119 
Hunger pain in duodenal ulcer, ii. 637 
Hunter’s canal, ligature of superficia] 
femoral artery in, i. 302 
operation in aneurysm, i. 274 
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Hunterian chancre, i. 11] 
Hutchinson’s potato tumour, i. 212, 242 
teeth in congenital syphilis, i. 128 
Hyaline cartilage, i529 
Hydatid cysts of breast, ii. 482 
of kidney, ii. 852 
of liver, ii. 741 
of lung and pleura, ii. 457 
of spine, ii. 117, 135 
disease, i. 137 
Casoni reaction for, i. 138 
of bone, i. 559 
thrill, i. 138 
Hydatidiform mole, ii. 969 
Hydramnios, ii. 969 
Hydrarthrosis, i. 587 
Hydrocele, i. 222; ii. 951 
bilocular, ii. 934, 952 
chylous, i. 311 
congenital, ii. 951 
diffuse, of spermatic cord, ii. 934, 951 
encysted, of spermatic cord, ii. 934, 951 
of canal of Niick, ii. 962 
of hernial sac, ii. 565 
of tunica vaginalis, ii. 952 
of unobliterated processus vaginalis, 
ii. 951 
primary or idiopathio, ii. 953 
radical cure of, operation for, ii. 954 
rupture of, ii. 953 
secondary, ii. 953 
tapping of, ii. 953 
Hydrocephalus, ii. 42 
internal, chronic, ii. 43 
treatment of, ii. 43 
Hydroencephalocele, ii. 82, 83 
Hydrogen peroxide as antiseptic, i. 5 
Hydronephrosis, ii. 821 
causes of, ii. 822 
closed and open, ii. 822 
congenital, ii. 823 
intermittent, ii. 822 
pathological features of, ii. 823 
pelvic, ii. 823 
permanent, ii. 822 
renal, ii. 824 
treatment of, ii. 825 
Hydrophobia, i. 92 
differential diagnosis of, i. 94 
in mammals, types of, i. 93 
in man, i. 93 
Pasteur’s preventive moculation in, i. 
04 
treatment of, i. 94 
Hydrops articuli, i. 587 
intermittent, i. 653 
bursa, i. 397, 399 
recurrent, 1. 398, 604 
of gall-bladder, ii. 747 
Hydrosalpinx, ii. 975 
Hygroma, cystio, i. 210, 222,311; ii. 401 
Hymen, complete, persistence of, ii. 961 
Hyoid bone, ii. 385 
fracture of, ii. 370, 394 


Hyperinsulinism in carcinoma of 
pancreas, ii. 771 
Hypermetropia, ii. 221 
Hypernephroma, i. 190; ii. 849 
clinical features of, ii. 850 
metastases from, in bone, i. 584 
of liver, ii. 744 
of spine, ii. 135 
of testicle, ii. 945 
treatment of, ii. 851 
Hyperparathyroidism, ii. 424 
Hyperphoria, ii. 278 
Hyperpituitarism, ii. 51 
Hypertension, essential, 
treatment of, i. 378 
Hyperthyroidism, ii. 424 
acute, complication after operation 
for exophthalmic goitre ii. 421 
. recurrent, ii. 422 
Hypertrophic pulmonary 
osteoarthropathy, i. 566 
Hypertrophy of muscle, i. 386 
Hypoglossal nerve, lesions of, i. 353 
Hypoglyceemia, ii. 771 
Hypophoria, ii. 278 
Hypopituitarism, ii. 51 
Hypopyon, ii. 246 
Hypospadias, ii. 892 
glandular, ii. 892 
penile, ii. 892 
perineal] or scrotal, ii. 893 
Hysterectomy, ii. 981 
Hysteria, affecting bladder, ii. 885 
Hysterical aphonia, ii. 373 
contracture of hip, i. 636 
of joints, i. 619 
of knee, i. 653 
of shoulder, i. 661 
scoliosis, ii. 144 
spasm of wsophagus, ii. 355 
spine, ii. 234 
torticollis, ii. 393 


surgica 


Ichorous discharge, i. 64, 70 
Ileal] band (Lane’s first kink) in intestinal 
stasis, ii. 659 
Neitis, regional, ii. 661 
Tleoceecal intussusception, ii. 693 
tuberculosis, hyperplastic, ii. 665 
Neocolic intussusception, ii. 693 
Tleostomy, ii. 698 
Ileus, paralytic, ii. 696 
Iliac abscess, ii. 131, 133 
artery, common, ligature of, i. 301 
external, collateral circulation of, 
i. 301 
ligature of, i. 301 
internal, aneurysm of, i. 813 
ligature of, i. 304 
colostomy, ii. 700 
fossa, right, abscess in, ii. 543 
Tioinguinal nerve, lesions of, i. 369 
Llium, fracture of, i. 487 
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Immunisation, active, i. 91 
efficient, period of, after inoculation, 
i. 36 


passive, i. 91 
Immunity, i. 34 
acquired, active, i. 34 
passive,i.35 ~ 
natural, i. 34 


conditions influencing, i. 34 
theories of, i. 36 
Immuno-transtfusion, i. 57 
Impaction, simple, in operative treatment 
of fractures, i. 431 
Imperforate anus, ii. 778 
Impetigo contagiosa, i. 233 
Implantation cysts, i. 223 
dermoid cysts, i. 247 
direct, spread of carcinoma by, i. 184 
Impotence and sterility, ii. 958 a 
causes of, ii. 958 
exhaustion, ii. 959 
psychical, ii. 959 
Incarceration of retroverted uterus, 
ii. 979 
Incised wounds, i. 39, 225 
Incisions for amputation of breast, ii. 505 
for amputations of lower limb, i. 721 
of upper extremity, i. 723 
for laparotomy, ii. 512, 513 
for ligature of vessels in the arm, i. 301 
for ligature of vessels in the leg, i. 302, 
303 
Incontinence of feces, ii. 797 
of urine, ii. 883 
Indigo stones, ii. 835 
Infantile hernia, ii. 582 
paralysis, i. 673 
scurvy, i. 572 
umbilical hernia, ii. 601 
Infants, renal sarcoma of, ii. 848 
Infarct of kidney, ii. 833 
Infarcts, i. 262 
causing gangrene, i. 158 
hemorrhagic, i. 262 
Infection, bacteriology of, i. 29 
definition of, i. 26 
generalised, i. 65 
localisation of, i. 65 
local signs of, i. 26 
of wounds, sources of, i. 6 
pathological changes in tissue in, i. 26 
treatment of, by active congestion, 
i. 27 
by counter-irritation, i. 27 
by heat, i. 27 
by passive congestion, i. 28 
rest in, i. 28 
Infections, amcebic, i. 142 
general, i. 74 
non-specific, i. 65 
of joints, i. 592 
parasitio, i. 137 
specific, i. 66, 80 
toxio, i. 135 


Infective gangrene, i. 161 
granulomata, i. 64, 101 
phiebitis, i. 282 
Inferior dental neuralgia, i. 
a method of local ‘oad 
1. 794 
Inflammation, alteration in rate of 
bloodstream in, i. 20 
causes of, i. 19 
changes in blood in, i. 20 
clinical signs of, i. 19, 21 
colliquative necrosis in, i. 20 
constitutional] signs of, i. 21 
definition of, i. 19 
dilatation of blood veasels in tissues in, 
i. 20 
of joints, i. 587 
of weophagus, ii. 355 
organisation in, i. 2] 
pathology of, i. 20 
regeneration in, i. 22 
resolution and repair in, i. 20 
scarring after, i. 2] 
sequels of, i. 22 
signs of onset of suppuration in, 
i. 21 
subacute or chronic, differential 
diagnosis from sarcoma, i. 218 
treatment of, i. 23 
by promotion of increased blood and 
lymph supply, i. 23 
by removal of cause of irritation, i. 23 
by rest and support, i. 23 
purgation in, i. 24 
Influenza, abdominal, ii. 731 
synovitis in, i. 614, 644 
thickened nodules on skin after, i i. 284 
Influenzal arthritis of hip joint, i. 629 
infection in knee joint, i. 644 
Infrapateliar pad of fat, vee of, 
i. 509 
Infusion, saline, i. 54 
Ingravescent pneumothorax, ii. 433 
Inguinal abscess in acute lymphadenitis, 
1. 315 
aneurysms, i. 813 
glands, enlarged, differentiation from 
femoral hernia, ii. 598 
tuberculous, i. 320 
group of glands, i. 306 
of lymph nodes, cutaneous areas 
draining, i. 68 
hernia, ii.580. See also under Hernia. 
Injection treatment of hernia, ii. 591 
of varicose veins, i. 288 
Injuries, i. 37 
Innominate aneurysm, i. 809 
artery, collateral circulation of, i. 295 
ligature of, i. 294 3 
Inoculation in immunity, i. 35 
period of efficient immunisation after, 
i. 35 


preventive, diseases in which used, 
i. 35 
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Insanity, traumatic, ii. 28 
Inspection in examination of patient, i. 2 
Instruments, sterilisation of, i. 10 

rere care and sterilisation of, ii. 
Insulin in acidosis, i, 14 

in pancreatitis, ii. 766 
Intercarpal joints, i. 666 
Intercostal arterica, ligature of, i. . 300 

nerves, lesions of, i. 369 

neuralgia, i..369; ii. 439 
Intermittent claudication, i. 265 

fever, i. 79 

flow apparatus, i. 766 

hydrops articuli, i. 653 
Intermuscular lipomata, i. 193 
Internal cartilage of knee joint, removal 

of, i. 514 
derangement of knee joint, i. 441, 
509 
fistule, ii. 676 
oblique muscle, ii. 508 


Interosseous nerve, posterior, lesions of, 


i. 360 


Interphalangeal joints, affections of, 


i. 656, 669 
dislocation of, i. 481 
excision of, i. 729, 731 
interinnominate - abdominal (hind- 
quarter) amputation, i. 722 
interscapulo ~- humero - thoracic (fore- 
quarter) amputation, i. 723 


Interstitial application of radium, ii. 210. 


Intestinal anastomosis, end-to-end, 
ii. 525, 703 
end-to-side, ii. 703 
side-to-side, ii. 702 
bacteria, i. 80 
canal, X-ray examination of, ii. 652 
conditions, congenital, ii. 653 
obstruction, ii. 651, 676 
acute, ii. 677 
causes of, ii. 677 
clinical features of, ii. 678 
pathological changes in, ii. 677 
treatment of, ii. 680 
age incidence of, ii. 683 
chronic, ti. 681 
becoming acute, ii. 682 
clinical features of, ii. 681 
pathological changes in, ii. 681 
strangulation by bands, adhesions 
and mesenteric openings, ii. 683 
perforations, ii. 660 
stasis, ii. 658 
bands and membranes in, ii. 659 
clinical features and treatment of, 
ii. 659 
tract, adenoma of, i. 178 
Intestine and Intestines, 
accumulation of feeces in, ti. 658 
actinomycosis of, ii. 666 
development of, ii. 652 
diseases of, ii, 651 


Intestine and Intestines—continued. 
embolism in, i. 264 
fibrous stricture of, ii. 654, 667 
causes of, ii. 667 
clinical features and treatment of, 
ii. 667 
foreign bodies in, ii. 657 
hyperplastic ileocsecal tuberculosis of, 
ii. 665 
inflammatory diseases of, ii. 661 
injuries to, ii. 657 
large and small, X-ray examination of, 
i. 749; ii. 652 
large, malignant new growths of, ii 
669 


simple new growths of, ii. 669 
methods of examination of, ii. 652 
new growths of, ii. 668 
operations upon, ii. 698 
resection of, ii. 701 
small, carcinoma of, ii. 669 

malignant new growths of, ii. 668 

rupture of, ii. 523 

causes of, ii. 523 
small, rupture of, clinical appearances 
and treatment of, ii. 528, 524 

simple new growths of, ii. 669 

volvulus of, ii. 654, 689, 727 
surface markings of, ii. 652 
surgical anatomy of, ii. 651 
suture of, methods of, ii. 698 
tuberculosis of, ii. 665 
tuberculous ulceration of, ii. 666 
typhoid perforation of, ii. 660 
volvulus of, ii. 654, 689, 727 
X-ray appearances of, i. 749 

Intestino-vesical fistula, ii. 881 

Intracapsular fracture of femur, i. 494 

Intra-cavitary application of radium, 
ii. 210 

Intracranial aneurysms, i. 811 
hemorrhage, ii. 21] 

extradural, ii. 21 

injuries of venous sinuses, ii. 24 

rupture of internal carotid artery, 

ii. 24 

subdural, ii. 24 
syphilis, ii. 4] 
tuberculosis, ii. 41 

Intramammary abscess, ii. 473 
Intranasal antrotomy, ii. 316 
operations, ii. 315 
anesthesia for, ii. 315 
Intraocular disease, variation in visual 
fields in, ii. 290 
tension, ii. 235 
Intraperitoneal abscess, ii. 542 
hemorrhage, causes of, ii. 517 
signs of, ii. 517 
Intrapleural pneumolysis, ii. 455 
Intrathecal whitlow, i. 230 
Intrathoracic pressure, ii. 427 
Intratracheal ether, i. 781 
Intravenous drip, continuous, i, 56 
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Intrinsic cancer of larynx, ii. 377 
Intubation of larynx, ii. 384 
Intussusception, ii. 654, 691, 727 
acute, clinical features of, ii. 692 
’ differential diagnosis of, ii. 693 
chronic, ii. 695 
jejunogastric, retrograde, ii. 648 
treatment of, ii. 694 
varieties of, ii. 692 
Involucrum surrounding bone 
sequestrum, i. 531 
Involution cysta of breast, ii. 482 
Iodide treatment in syphilis, i. 124 
Iodine solution as antiseptic, i. 4 
Iodised catgut, i. 9 
sulphochromic catgut, i. 9 
Iodism, i. 125 
Iontoquantimeter, i. 755 
Iridocyclitis, ii. 246, 258 
cataract secondary to, ii. 261 
chronic, ii. 262 
Iridodialysis, ii. 253 
Iridodonesis, ii. 232 
Iris, ii. 251 
bombé, ii. 254 
coloboma of, ii. 252 
neoplasms of, ii. 253 
prolapse of, ii. 252 
Iritis, ii. 253 
gonorrhoeal, ii. 254 
in secondary syphilis, i. 116 
syphilitic, ti. 254 
Irritation, cerebral, ii. 13 
chronic, predisposing cause of 
tumours, i. 169 
Ischeemio contracture, Volkmann’s, 
i. 385, 410, 466, 710 
Ischial bursa, i. 401 
Ischio-rectal abscess, 1. 80; ii. 787 
fossze, injuries and diseases of, ii. 776 
Ischium, fracture of, i. 487 
Ivory osteomata, i. 205, 576 
Izal as antiseptic, i. 5 


Jackson’s membrane in intestinal stasis, 
ii. 659 
Jactitations after ether anesthesia, i. 777 
Japanese rat-bite fever, synovitis in, 
i. 598 
Jaundice, ii. 755 
acholurio, ii. 753, 774 
catarrhal, ii. 746 
hemorrhage in, i. 57 
malignant, ii. 759 
obstructive, li. 755 
toxic, ii. 755 
Jaw and Jaws, : 
actinomycosis of, ii. 178 
affections of, ii. 150 
clicking, i. 670; ii. 189 
dislocations of, unreduced, ii. 188 
fibrocystio disease of, i. 206; ii. 184 
infections of, ii. 177 


Jaw and Jawa—continued. 
injuries of, ii. 185 
lower, dislocation of, ii. 187 
excision of, ii. 184 
fibrocystic disease of, ii. 184 
fractures of, ii. 185 
tumours of, ii. 183 
necrosis of, ii. 179 
surgical anatomy of, ii. 170 
syphilitic disease of, ii. 179 
tuberculosis of, ii. 1'77 
upper, excision of, ii. 183 
fractures of, ii. 187 
tumours of, ii. 180 
upper and lower, X-ray examination 
of, i. 740 
wounds of, i. 804 
Jejunal ulcer, ii. 620 
treatment of, ii. 622 
Jejunostomy, ii. 698 
for gastric ulcer, ii. 620 
Jejunum, diverticulosis of, ii. 661 
Jessett’s operation for intussusception, 
ii. 694 
Joint and Joints, 
affections in acute rheumatism, i. 605 
in congenital syphilis, i. 128 
in subacute rheumatism, i. 605 
differential diagnosis, i. 606 
ankylosis of, i. 589 
articular cartilage of, i. 585 
blood supply of, i. 437, 585 
contusions of, i. 441 
* clinica] appearanoes, i. 441 
diseases of, i. 585 
causing deformities, 1. 675 
first signs of, i. 586 
neuromuscular phenomena of, i. 586 
toxic, i. 605 
dislocation of, i. 441 
complicated, i. 442 
compound, i. 442 
treatment of, i. 443 
formation of false joints, i. 442 
pathological, i. 442 
recurrent, i. 443 
signs of, 1. 442 
traumatic, 1. 441 
treatment of, i. 442 
unreduced, treatment of, i. 443 
effusion into, i. 587 © 
empyema of, i. 587 
erasion of, i. 728 
excision of, i. 726 
false, in fractures, i. 414 
fracture-dislocations of, i. 442, 591 
gunshot wounds of, i. 445 
hsemophiliac, i. 618 
hysterical, i. 619 
individual, disease in, clinical 
manifestations of, i. 620 
infections of, i. 592 
complicating compound fractures, 
i. 435 
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Joint and Joints —continued. 
infections of, diplococeal, i. 595 
following gonorrhea, i. 85 
gonorrheeal, differential diagnosis of, 
- i. 85 
pyogenic, i. 592 
inflammation of, i. 687 
repair and its complications, i. 589 
treatment of, i. 590 
injuries of, i. 437, 591, 802, 803 
adhesions in, i. 439 
classification of, i. 438 
effect on articular cartilage, i. 438 
effect on capsule, i. 438 
effect on ligaments, i. 438 
effect on synovial membrane, i. 438 
general immediate results of, i. 438 
late results of, i. 438 
treatment of, i. 439 
internal derangements of, i. 441 
intra-articular structures of, 1. 585 
involvement of, in fractures, i. 409 
loose bodies in, i. 610, 611 
manipulation of, i. 445 
movements in, i. 686 
nerve supply of, i. 437, 586 
penetrating wounds of, i. 443, 593 
infection of, i. 443 
treatment of, i. 42, 444 
pyzemic abscesses in, i. 77 
sprains of, i. 440 
stability and strength of, factors 
influencing, i. 437 
subluxations of, i. 441 
surgical anatomy of, i. 437, 585 
sympathetic serous effusions in, 1. 618 
synovial membrane of, i. 585 
syphilis of, 1. 604 
tuberculosis of, 1. 598 
Junker’s inhaler, 1. 791 
Juxta-epiphyseal strain of Ollier, i. 411 


# 


Kader-Senn’s gastrostomy, ii. 641 
Kanavel, radial and ulnar bursa of, i. 230 
Kangaroo tendon for ligatures, 
preparation of, i. 10 
Kala-azar, enlargement of spleen in, 
li. 774 
Kehr’s sign, ii. 519 
Kienboch’s disease, 1. 547 
Keloid, i. 24, 197 
Keratitia, ii. 246 
deep, ii. 249 
interstitial, ii. 247 
in congenital syphilis, i. 128 
punctata, ii. 249 
striate, ii. 249 ™~* 
superficial, ii. 246 
Keratosis pharyngis, ii. 341, 348 
Ketogenic diet, ii. 828, 867 
Kidney, abscess of, ii. 833 
accessory arteries of, ii. 817 
amoebic abscess of, 1. 142 


Kidney, ascending infections of, ii. 827 

capsules of, ii. 807 

carcinoma of, ii, 848 

changes in, due to calculus, ii. 835 

complete absence of one, ii. 817 

conditions of, causing hydronephrosis, 
li. 822 \ 

congenital conditions of, ii. 817 
displacements of, ii. 818 

cystic, congenital, ii. 852 

cysts of, ii. 852 

disease of, pain in connection with, 
li. 807 

discoid, ii. 817 

embolism in, i. 264 

extra; ii. 817 

floating, ii. 818, 819 

function of, tests of, ii. 814 

hematogenous infections of, ii. 826 

hemorrhage from, ii. 813 

horse-shoe, ii. 817 

hydatid cyst of, ii. 852 

hypernephroma of, ii. 849 

infarot of, ii. 833 

infections secondary to disease of, ii. 
827 

latent stone in, ii. 836 

lobulation of, ii. 817 

malignant tumours of, table showing 
main features of, ii. 851 

movable, ii. 818, 819 

neoplasm of, causing severe 

- intraperitoneal hemorrhage, ii. 520 

operations on, ii. 854 
after-treatment of, ii. 858 
methods of exposure of, ii. 854 

palpation of, ii. 809 

pelvis of, angioma of, ii. 848 
papilloma of, ii. 847 

polycystio, ii. 852 

primary bloodstream infections | of, 
ii. 826 

pyelograms of, i. 745 

pyogenic infections of, ii. 826 

referred pain and, ii. 807 

rupture of, ii. 519 

sarcoma of, in adulte, ii. 848 
in infants, ii. 848 

sinus from, ii. 833 

stones in, ii. 834, 
clinical features of, ii. 836 
treatment of, ii. 838 
X-ray examination of, ii. 838 

surgical, ii. 827 

surgical anatomy of, ii. 807 

swelling or tumour of, ii. 809 

syphilis of, ii. 847 

tuberculosis of, ii. 842 
clinical features of, ii. 844 
pathology of, ii. 843 
treatment of, ii. 846 

tumours and cysts of, ii. 847 

X-ray examination of, i. 744; ij. 
810 
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Kijenboch’s disease, i. 547 
Kirschner’s bone wires, i. 420 
Klapp’s suction bella, i. 28 
Klebs-Loeffier bacillus, i. 100 
Klumpke’s paralysis, i. 357 
Knee-joint, bony points in region of, 
i. 484 
burs in region of, i. 484 
Charcot’s disease of, 1. 651 
contractures of, i. 685 
contusions of, i. 508 
cysts of semilunar cartilages, i. 512 
deformities around, i. 683 
dislocations of, i. 515 
anterior, i. 515 
backward, i. 515 
congenital, i. 683 
lateral, i. 516 
pathological, i. 642 
disorganisation of, “ triple 
displacement,” i. 640, 646 
effusion into, i. 639 
examination of, i. 639 
patellar tap, i. 640 
excision of, i. 727 
gonococcal arthritis of, i. 645 
gout in, i. 650 
hseemophiliac effusion in, 1. 645 
hysterical, i. 653 
infections of, acute, i. 641 
chronic, i. 646 
pyogenic, i. 641 
abscess formation in, i. 641 
aspiration in, i. 642 
differential diagnosis of, i. 643 
treatment of, i. 642 
injuries around, i. 503 
injuries of, i. 508, 640 
internal derangement of, i. 441, 509 
bruised infrapatellar pad of fat, 
i. 509 
clinical features and treatment 
of, i. 511 
cysts of, i. 512 
injuries of semilunar cartilages 
(menisci), i. 510 
recurrent lesions, 1. 511 
lesions of external cartilage, i. 512 
rupture of crucial ligaments, i. 512 
traumatic loose bodies, i. 513 
Kénig’s nodular tuberculosis of, i. 
599, 647 
ligaments of, i. 637, 638 
loose body in, i. 513 
operations on, i. 514 
general considerations in, i. 514 
removal of the internal cartilage, 
i. 514 
osteoarthritis of, i. 650 
chondro-osteal type, i. 651 
synovial type, i. 650 : 
pneumococcal arthritis of, 1. 644 
points of tenderness around, i. 508 
pyeemic effusions in, i. 644 


Knee-joint, scorbutic hamorrhage into, 
'  , 646 

simple pyogenic pywmic infection of, 
i. 645 


iaasoiie i. 513 
spasm of muscles around, i. 640. 
sprains of, i. 508 
treatment of, i. 509 
surgical anatomy of, i. 484, 637, 638 
synovial cavity of, i. 638 
synovial membrane of, neoplasms of, 
i. 653 
thickening of 
i. 640 
tuberculosis of, i. 646 
clinical appearances, i. 647 
differential diagnosis, i. 649 
osseous type, i. 646 
synovial infection, i. 647 
treatment of, i. 648 
wasting of muscles of, i. 639 
white swelling of, i. 646 
X-ray examination of, i. 742 
Knives, sterilisation of, i. 10 
Knock-knee, i. 685 
Koch’s tuberculin, i. 105 
Kocher, pertrochanteric fracture of, i. 
492 
Kocher’s incision in operations on 
gall-bladder, ii. 762 
method of excision of ankle joint, i. 728 
method of partial gastrectomy, ii. 649 
method of reduction of dislocated 
shoulder, i. 457 
operation for removal of tongue, ii. 206 
subcostal incision, ii. 513 
Kohler’s disease, i. 546 
Kondoleon’s operation, i. 309 
Konig’s disease, ii. 111 
nodular synovial tuberculosis, i. 599, 
647; ii. 111 
raske’s sacral excision in ene of 
rectum, ii. 806 
Kraurosis vulve, i. 130; ii. 966 
Kiimmell’s disease, ii. 111 
Kyphosis, ii. 92, 146 
in spinal caries, ii. 121 


synovial membrane, 


Labia, varicose veins of, ii. 965 

Labial hernia, ii. 580 

Labour, obstructed, ii. 979 

Labyrinthitis, purulent, ii. 334 

Lacerated wounds, i. 38 

Laceration of brain, ii. 17 

Lacrimal abscess, ii. 236 
apparatus, ii. 235 
obstruction, ii . 236 

Lacrimation, ii. 235 

Lactation carcinoma, ii. 498 

Lacteals, ii. 557 

Laminectomy in spinal caries, ii. 127 
indications for and against, ii. 101 
operation of, ii. 147 
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Lane’s first and last kinks in intestinal 
stasis, ii. 659 
operation for cleft palate, ii. 166 
Langenbeck’s operation for cleft palate, 
ii. 165 
for removal of tongue, ii. 206 
Laparotomy, incisions for, ii. 511-513 
Laryngeal cartilages, fracture of, ii. 394 
nerve, inferior, paralysis of, causes 
of, ii. 373 
Laryngectomy, total, ii. 378 
Laryngismus stridulus in rickets, i. 561 
Laryngitis, acute, simple, ii. 370 
chronic, ii. 371 
diphtheritic, ii. 372 
nodular, ii. 371 
cedematons, ii. 371 
*  tubéreulous, ii. 374 
Laryngofissure, operation of, ii. 378, 380 
Laryngoscopy, direct, ii. 365 
indirect, ii. 364 
Laryngotomy, ii. 379 
Larynx and air passages, surgical 
anatomy. of, ii. 363 
carcinoma of, ii. 377 
cartilages of, fractures of, ii. 394 
examination of, ii. 364 
fibroma of, ii. 376 
foreign bodies in, ii. 367 
inflammations of, ii. 370 
injuries to, ii. 370 
intubation of, ii. 384 
lupus of, ii, 375 
malignant disease of, ii. 376 
radium in treatment of, ii. 378 
symptoms, diagnosis and 
_ treatment of, ii. 377 
new growths of, ii. 375 
non-malignant, ii. 375 
papilloma of, ii. 376 
paralyses of, ii. 372 
syphilitic disease of, ii. 375 
typhoid disease of, ii. 375 
Latera] pharyngotomy, ii. 379 
sinus thrombosis, ii. 34, 330 
treatment of, ii. 35 
Lawn tennis leg, i. 383 
Leather-bottle stomach, ii. 630 
Leg, amputation of, i. 721 
aneurysms of, i. 814 
deformities of, i. 675 
lymphatic glands in, i. 306 
Leiomyoma, i. 197 
Lens capsule, discission of, ii. 264 
in cataract, ii. 264, 265 
diseases of, ii. 258 
dislocation of, ii. 258 
pigment deposits on, ii. 259 
use of, in examination of eye, ii. 
228 
Leontiasis ossium, i. 204, 576: ii. 88, 
180 
Leprosy, i. 98 
ansathetic, i. 99 


Leprosy, nodular or cutaneous, i. 98 
treatment of, i. 100 
Leptomeningitis,”acute, ii. 32 
clinical features and treatment of, 
ii. 32, 33 
Leucocythsemia, differentiation from 
tuberculous glands, i. 318 
splenomedullary, enlargement of 
spleen in, ii. 773 
Leukokeratosis, fi. 194 
Leukoplakia, ii. 194 
Lewisite, i. 816 
Lichen planus of prepuce, ii. 911 
Ligaments, changes in, in joint injuries, 
i. 438 
conditions of, causing deformities, 
i, 672 
Ligamentum patelle, rupture of, i. 
383 


Ligatures, i. 9 
materials for, i. 50 
preparation of, i. 9 
Lightning stroke, i. 61 
Limbs, amputation of, in treatment of 
aneurysm, i. 275 
artificial, i. 725 
deformities of, i. 671 
acquired, i. 671 
causes of, classification of, i. 
672 : 
congenital, i. 671 
general principles in, i. 672 
treatment of, i. 672, 674 : 
embolism in, i. 264 
lower, amputation of, i. 720 
incisions for, i. 721 
injuries of, i. 483 
surgical anatomy of, i. 483 
operations on, i. 715 
upper, amputations of, i. 722 
incisions for, i. 723 
injuries of, i. 446 
lymphatics of, i. 66 
surgical anatomy of, i. 446 
Lindau’s disease, ii. 45 
Linea alba, ii. 508 
fatty hernia of, ii. 606 
Linear semilunaris, hernia through, ii. 
585, 607 
Lingua plicata, ii. 192 
Lingual artery, ligature of, i. 296 
neuralgia, i. 348 
thyroid, ii. 199 
tonsil, ii. 344 
Lipiodol injection in diagnosis of 
bronchiectasis, ii. 452 
in localisation of spinal cord 
tumours, ii. 137 ? 
in X-ray examination of spinal cord, 
i. 753 
value of, in diagnosis, ii. 8 
Lipoma, i. 192 
arboreacens, i. 194, 585, 609 
clinical appearances of, i. 192 
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Lipoma, diagnosis and treatment of, 
i. 192 
epigastric, ii. 606 
intermuscular, i. 193 
of bone, i. 576 
of neck, ii. 403 
of scalp, ii. 63 
of subcutaneous tissue, i. 245 
of tendon sheaths, i. 403 
of tongue, ii. 200 
parosteal, i. 193 
properitoneal, ii. 606 
subcutaneous, i. 192 
subfascial, i. 193 
submucous, i. 194 
subserous or subsynovial, i. 194 
Lipomatosis, subcutaneous, diffuse, i. 193; 
ii. 403 ‘ 
Lipping in monarticular toxic 
arthritis, i. 610 
Lips, affections of, ii. 150 
carbuncele of, ii. 158 
deformities of, ii. 152 
diseases of, ii. 157 
epithelioma of, ii. 161 
radium treatment of, ii. 162 
fistula of, ii. 156 
injuries of, ii. 156 
lymphatios of, i. 68 
mucous cysts of, ii. 160 
primary chancre on, ii. 158 
septic cracks and fissures in, ii, 157 
surgical anatomy of, ii. 150 
syphilitic disease of, ii. 158 
tuberculosis of, ii. 159 
tumours and cysts of, ii, 160 
Lister’s amputation, i. 722 
perimeter, ii. 285 
sound, ii. 889 
Lithiasis, ii. 814 
Litholapaxy, ii. 874 
Lithotomy, ii. 876 
position, ii. 777 
Lithotrity, ii. 874 
Little’s disease, i. 674, ii. 144 
Littré’s hernia, ii. 563, 654 
strangulation of, ii. 573 
Liver, abscess of, differential diagnosis 
from subphrenic abscess, ii. 544 
actinomycosis of, ii. 741 
acute infection of, ii. 736 
adenoma of, ii. 743 
amcebio abscess of, i. 142; ii. 737 
angioma Of, ii. 744 
blood supply of, ii. 732 
carcinoma of, ii. 743 
chronic infections of, ii. 737 
cirrhosis‘of, ii. 741 
diseases of, ii. 736 
displacement of, ii. 744 
embolism in, i. 263 
function, failure of, ii. 763 
hydatid oyst of, i. 138; ii. 731 
hypernephroma of, ii. 744 


Liver, injuries to, ii. 735 
localised and diffuse gumma in, ii. 740 
, neoplasms and cysts of, ii. 741 
polycystic disease of, ii. 744 
rupture of, ii. 518 
sarcoma of, ii. 744 
surgical anatomy of, ii. 732 
syphilis of, ii. 739 
tuberculous infection of, ii. 739 
Lobectomy, ii. 453, 458 
Local anszsthesia, i. 793, 794 
Lockhart Mummery’s operation for 
prolapse of rectum, ii. 796 
Lockjaw, i. 89 
Loewe’s reaction in acute pancreatitis, 
ii. 766 
London Hospital catgut, i. 10 
Longitudinal septum, failure of 
development of, ii. 778 
Loose bodies in joints, i. 610, 611 
traumatic, in knee joint, i. 513 
Lop ear, ii. 322 
Lordosis, ii. 92, 147 
Lorenz’s bloodless method in treatment 
of congenital dislocation of hip, i. 678 
Lotheissen’s operation in femoral hernia, 
ii. 600 
Lotions, antiseptic, i. 4 
Loupe, use of, in examination of eye, 
ii. 223 
Lower motor neurone, ii. 3 
extremity, lymphatice of, i. 66 
Ludloff’s signin traction-fracture of lesser 
trochanter, i. 497 
Ludwig’s angina, i. 252; ii. 399 
Luken’s catgut, i. 10 
Lumbago, i. 389 
Lumbar abscess, ii. 131 
hernia, ii. 607 
incision, ii. 614 
nephrectomy, ii. 857 
puncture, 1. 7 
region of spine, caries of, ii. 130 
sympathetic, i. 376 
Lumbosacral plexus, lesions of, i. 369 
region of spine, caries of, ii. 133 
Lung, abscess of, ii. 449 
treatment of, ii. 450 
amoebic abscess of, i. 142 
decortication of, ii. 449 
discission of, ii. 449 
diseases of, ii. 442, 449 
emphysema of, ii. 457 
foreign bodies in, ii. 437 
gangrene of, ii. 452 
hernia of, ii. 436 
hydatid cysts of, ii. 457 
injuries of, ii. 432 ; 
complications following, ii. 436 
irritants (gases of warfare), i. 818 
laceration of, ii. 432 
penetrating wounds of, ii. 433 
treatment of, ii. 434 
primary growths of, ii. 457 
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Lung, prolapse of, ii. 436 
pysemic abscesses in, i. 77 
Lupoid ulcer, i. 144 
Lupus, i. 236 
“ causing elephantiasis, i. 252 
elephantiasis, i. 313 
erythematosus, i. 240 
guttata, ii. 303 
of face or lips, ii. 159 
of larynx, ii. 375 
of nose, ii. 303 
of pharynx, ii. 349 
of scrotum, ii. 956 
of tongue, ii. 196 
of vulva, ii. 965 
syphilitic, i. 116, 237 
vulgaris, i. 151 
Luschka’s tonsil, ii. 304 
Luxatio erecta, i. 455, 458 
Lymphadenitis, acute, i. 314 
clinical features of, i. 314 
treatment of, i. 315 
chronic septic, i. 315 
preauricular, ii. 219 
simple, i. 315 
syphilitic, i. 316 
tuberculous, i. 316 
differential diagnosis of, i. 318 
treatment of. i. 318 
Lymphadenoid type of tuberoulous gland, 
i. 318 
Ba at (Hodgkin’s disease), 
i. 323 
differentiation fromtuberculous glands, 
i. 318 
treatment of, i. 325 
Lympheomia, i. 325 
Lymphangiectasis, i. 311 
Lymphangioma, i. 210, 314 
capillary, i. 210 
cavernous, 1. 210 
of subcutaneous tissue, i. 245 
plexiform, i. 211 
soft, of abdominal wall, i. 313 
Lymphangioplasty, i. 252, 308; ii. 505 
in treatment of lymphatic cosdema, 
i, 308 
Lymphangitis, i. 69 
acute, i. 309 
clinical features, i. 309 
treatment of, i. 310 
chronic, i. 310 
gonorrhosal, i. 309 
retiform, i. 309 
septic, i. 141 
syphilitic, i. 310 


tuberculous, i. 310 : 


tubular, i. 309 
Lymphatic blockage, i. 308 
channels, spread of carcinoma by, i. 183 
drainage areas, i. 66 
glands, carcinoma of, secondary, i. 321 
diseases of, i. 314 
in arm, i. 305 


Lymphatic glands, in leg, i. 306 
of head and neuk, i. 308 
secondary sarooma of, i. 323 
structure of, i. 305 
tumours of, i. 321 

primary, i. 321 
secondary, i. 321 
cedema, i. 250, 308 
lymphangioplasty in treatment of, 
i. 308 


Ww 


signs and treatment of, i. 308 
system, diseases of, i. 305 
surgical anatomy of, i. 305 
vessels, wounds of, i. 308 
Lymphatics, deep, of: head, neck and 
axilla, i. 67 
mesenteric, diseases of, ii. 557 
of chest, breast and abdominal wall, 
i. 67 
of external genitalia, perineum, anus 
and suprapubic region, i. 66 
of lower extremity, i. 66 
of scalp, i. 67 
of upper extremity, 1.67 
of upper lip and malar prominence, 
i. 68 
superficial, of groin, i. 66 
of head and neck, i. 68 
Lymph nodes, axillary group of, 
cutaneous areas drained by, i. 68 
cervical group of, cutaneous areas 
drained by, i. 69 
enlargement of, in syphilis, i. 112, 115 
inguinal group of, cutaneous areas 
drained by, i. 68 
stasis in tumours, i. 169 
Lymphocytosis in secondary stage of 
syphilis, i. 114 
Lymphogranuloma inguinale, i. 129 
Lymphoma, 1. 211, 321 
Lymphorrhagia, i. 308 
Lymphosarcoma, i. 216, 321 
differentiation from tuberoulous 
glands, i. 318 
of neck, ii. 404 
Lysol as antiseptic, i. 5 


M & B 698, i. 76, 83 
M& B 750, i. 539 
McBurney’s incision, ii. 512, 719 
point, tenderness at, in acute 
appendicitis, ii. 709 
Macewen’s osteotomy, i. 687, 716 
McHardy’s perimeter, ii. 284 
Macrocheilia, i. 211, 252, 311; ii. 159 
Macrodactyly, i. 715 
Macroglossia, i. 211, 252, 311; ii. 191 
Macrostoma, ii. 155 
Macular region, examination of, ii. 267 
Madelung’s deformity, i. 711 
Madura foot, i. 135 
streptothrix causing, i. 31 
Magill’s apparatus, i. 767 
Main en griffe, i. 366 
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Malar bone, fracture of, ii. 187 
prominence, lymphatios of, i. 68 
Malaria, enlargement of spleen in, ii. 774 
organisms of, i. 3] 
Male, gonorrhea in, local signs of, i. 82 
Malformations of breast, ii. 466 
of neck, ii. 386 
of cesophagus, ii. 354 
Malignant disease in scars, i. 25 
of fauces and pharynx, operations 
for, ii. 350 
of larynx, ii. 376 
of thyroid, ii. 422 
X-rays in treatment of, i. 218, 754 
growths of bladder, ii. 879 
of neck, ii. 403 
of penis, ii. 914 
of testis, ii. 945 
jaundice, ii. 759 
pustule, i. 95, 96 
treatment of, i. 97 
stricture of cesophagus, ii. 359 
tumours, i. 17] 
of breast, ii. 488 
of kidney, ii. 848 
of nose, ii. 308 
of rectum, ii. 800 
ulceration of rectum, ii. 784 
ulcers, i. 143, 152 
Mallein in diagnosis of glanders, i. 98 
Malleolus, external, and lower third of 
fibula, fracture of, i. 517 
internal, lesions of, i. 516 
** Mallet finger,” i. 384, 482 
Mamma, calcification of, ii. 480 
Mammary abscess, ii. 472, 473 
artery, internal, ligature of, 1. 298 
infections, acute, treatment of, ii. 474 
Mandelic acid, ii. 867 
Mandelix, ii. 867 
Mandible, fixation of, ii. 184 
permanent, ii. 184 
malignant disease of, ii. 184 
myeloma of, ii. 183 
Mandibular cleft, ii. 156 
process, ii. 150 
Mania, post-operative, i. 18 
Manipulation in treatment of fractures, 
i, 415, 431 
Manus valgus, i. 710 
varus, i. 716 ‘ 
Mapharside, i. 122 
1 1. 525, 526 
Marine sponges, sterilisation of, i. 11 
Marriage, syphilis in relation to, i. 126 
Marwedel’s gastrostomy, ii. 641 
Mason’s splint, i. 730 
Massage, cardiac, ii. 460 
in treatment of fractures, i. 430 
Mastitis, acute, clinical features of, ii. 473 
chronic, ii. 475 
clinical features of, ii. 476 
diagnosis of, ii. 477 
treatment of, ii. 477 


Mastitis, infective, acute, ii. 472 
lobar, chronio, ii. 476 
lobular interstitial, ohronio, ii. 476 
metastatic, ii. 472 
neonatorum, ii. 471 
of puberty, ii. 471 


Mastodynia, ii. 480 
Mastoid antrum, ii. 319 
chronic purulent inflammation, 
complicating chronic otorrhoa, 
ii. 332 


glands (posterior auricular), i. 306 
operation, indications for, ii. 328 
radical, indications for, ii. 333 
technique of, ii. 334 
process, ii. 319 
Mastoiditis, acute, ii. 327 
operation for, ii. 329 
pathology of, ii. 328° 
Matas’s operation of 
endoaneurysmorrhaphy, i. 272, 293 
Mattress stitch, i. 43 
Maxilla, carcinoma of, ii. 18] 
malignant tumours of, ii. 181 
clinical features and treatment of, 
ii. 181, 182 
sarcoma of, ii. 181 
Maxillary antrum, ii. 295 
affections of, ii. 311 
suppuration in, ii. 309 
diagnosis and treatment of, ii. 
311 
tumours of, ii. 313 
Maxillary process, ii. 150 
Maydl’s jejunostomy, ii. 699 
strangulated hernia, ii. 571 
Mayo’s kidney incision, ii. 855 
modification of Polya’a method of 
partial gastrectomy, ii. 649 
operation for umbilical hernia, ii. 604 
Mayo Robson’s incision in operations on 
gall-bladder, ii. 761 
Meatus, urinary, Paget’s disease of, ii. 90] 
Meckel’s diverticulum, ii. 653 
acute inflammation of, ii. 683 
complications of, ii. 653 
gastric mucosa in, ii. 654 
patency of, ii. 528 
perforation of, ii. 728 
ulceration of, ii. 654 
Median and ulnar nerves, combined 
lesions of, i. 368 
nerve, lesions of, i. 363 
areas of loss of sensation in, i. 364 
clinical features of, i. 363 
treatment of, i. 365 
Modiastinal abscess, ii. 130 
Mediastinitis, ii. 458 
Mediastinum, diseases of, ii. 458 
growths of, ii. 459 
X-ray examination of, i. 752 
Moedulloblastoma, i. 200; ii. 45 
Meibomian cyst, ii. 238 
ih, 237 
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Meleona, i. 47, 255 
in gastric ulcer, ii. 617, 622 
Moelanoglosaja, ii. 199 
Melanoma, i. 191 
Melanotic carcinoma of glands, i. 323 
sarcoma, ii. 253 
Melon seed bodies in tuberculous 
tenosynovitis, i. 393 
Membrana tympani, rupture of, ii. 324 
Membrane, synovial, i. 585 
Meniére’s disease, ii. 331 
oe artery, middle, ligature of, 
i. 297 
Meninges, diseases of, ii. 29 
Meningioma, ii. 45 
Meningitis, ii. 30 
circumscripta, ii. 139 
septic, acute, ii. 32 
serous, ii. 33, 330 
spinal, ii. 102 
acute, ii. 138 
chronic, ii. 139 
syphilitis, ii. 41 
tuberculous, ii. 41 
Meningocele, i. 222; ii. 82, 112, 113 
Meningococcal infections, i. 87 
Meningococcus, i. 64 
Meningoencephalocele, ii. 82, 83 
Meningomyelocele, ii. 113 
Mennell’s valve, i. 780 
Menstruation, ii. 963 
vicarious, ii. 963 
Meralgia parzsthetica, i. 370 
Mercurial glossitis, ii. 193 
stomatitis, ii. 169 
Mercurialism, signs of, 1. 124 
Mercury in treatment of syphilis, method 
of use, i. 123 
Mesenteric embolism and thrombosis, 
ii. 559, 696, 727 
glands, tuberculous, ii. 557 
hernia, ii. 684 
lymphatics, diseases of, ii. 557 
openings, strangulation by, ii. 683 
thrombosis or embolism, ii. 559, 696, 
727 
vessels, affections of, 11. 659 
Mesentery, blood cyst of, ii. 557 
cysts of, ii. 559 
injuries to, ii. 557 
surgical anatomy of, ii. 557 
tumours of, ii. 559 
Metacarpal bones, fracture of, i. 479 
first, fracture of base of (Bennett's 
fracture), i. 480 
frame, i. 479 
Metacarpo-phalangeal 
fingers, i. 481 
of thumb, i. 481 
joints, affections of, i. 669 
amputation through, i. 723 
excision of, i. 731 
Metastases of carcinoma, i. 182 
of hypernephroma, i. 190 


dislocations of 


Hetastases of tumours, i. 171 

Metastatic mastitis, ii. 472 

Metatarsal, fifth, base of, fracture of, i. 526 

Metatarsalgia, i. 706 

Metatarso-phalangeal joints, affections of, 
i. 656 


excision of, i. 729 
Metatarsus, fractures of, i. 523, 525 
Michel's clips, i. 44 
Microcephaly, ii. 87 
Micrococcus catarrhalis, i. 64 
Micromazia, ii. 466 
Micro-organisms, infection of wounds by, 
sources of, i. 6 
Microstoma, ii. 155 
Middle ear catarrh, chronic, ii. 331 
disease as cause of intracranial 
inflammation, ii. 31, 34, 39 
inflammation of, ii. 325 
suppuration of, chronic, ii, 331 
Midtargal dislocations, i. 523 
Miliary tubercle, i. 103 
Miller-Abbot tube, ii. 680, 686 
Miller’s method of reduction of dislocated 
shoulder, i. 457 
Millicuries of radon, i. 762 
Milligram hours of radium, i. 762 
Milroy’s disease, i. 313 
Miner’s elbow, i. 401 
nystagmus, ii. 232 
Mirault’s operation for hare lip, ii. 154 
Mirrors for localisation of opacities in 
eye, ii. 227 
Mixed-celled sarcoma, i. 217 
Mobility, unnatural, in fractures, i. 407 
Moles, i. 176, 240 
pigmented, hairy, i. 207 
Mollities ossium, i. 560 
Molluscum contagiosum, i. 24]; iu. 159 
fibrosum, i. 196 
Monarticular toxic arthritis, i. 609 
Moore and Corradi’s method in treatment 
of aneurysm, i. 275 
Morbus coxz, i. 630 
senilis, i. 634 
Morgagni, columns and valves of, ii. 776 
Moriform hypertrophy, ii. 302 
Morton’s disease, i. 706 
Motor area of brain, tumours affecting, 
symptoms of, ii. 46 
centres and tracts in brain, ii. 2 
fibres of peripheral nerves, i. 326 
Moure’s operation, ii. 182, 316 
Mouth, affections of, ii. 150, 168 
Mouth-breathing, ii. 298 
dry (xerostoma), ii. 219 
floor of, epithelioma of, ii. 170 
operation through, in malignant 
disease of fauces and pharynx, ii. 350 
Movable kidney, ii. 818 
clinical features of, ii. 820 
treatment of, ii. 821 
Movements, active, in treatnfent of 
fractures, i. 430 
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Movements, passive, in treatment of 
- fractures, i. 430 
Mucocele of appendix, ii. 707 
of frontal sinus, ii. 311 
Mucous cysts, i. 223 
patch, syphilitic, i. 115 
polypus of nose, ii. 306 
tubercles (syphilitic), i. 115 
Multilocular cystadenoma of ovaries, 
i. 179; ii. 976 
Multiple peripheral neuritis, i. 340 
Mumps, ii. 214 
inflammation of testes in, ii. 937 
Murphy’s syndrome of appendicitis, ii. 
709 
Muscle and Muscles, 
abdominal, ii. 508 
action of, in relation to causation of 
deformities, i. 672 
atrophy of, i. 386 
changes in, in gas gangrene, i. 164 
congenital absence or deformity of, i. 
386 
cysts of, i. 390 
diseases of, i. 386 
electrical reactions of, i. 386 
fibroma in, i. 194 
hernia of, i. 384 
hypertrophy of, i. 386 
injuries of, i. 381 
paralysis of, due to complete division 
of nerves, i. 330 
reaction of degeneration in, i. 386: 
reaction of, in relation to 
deformities, i. 672 
rupture of, subcutaneous, i. 382 
treatment of, i. 382 
sarcoma of, 1. 390 
spasms of, in tetanus, i. 9 
trichina spiralis in, i. 387 
tendons and burse, surgical anatomy 
of, i. 380 
tumours of, i. 389 
primary malignant, i. 390 
secondary deposits, 1. 390 
varieties of, i. 389 
Musculo-cutaneous nerve, lesions of, i.360 
Musculo-spiral nerve, lesions of, i. 360 
anesthesia in, i. 361 
clinical features of, i. 361 
motor effects of, i. 361 
tendon transplantation in, i. 363 
treatment of, i. 362 
Mustard gas, i. 816 
Mycelium, i. 31, 132 
Mycetoma, i. 135 
Myelitis, ii. 138 
spinal, ii. 102 
Myelocele, ii. 113 
Myeloma, i. 212, 577 
classification of, i. 213 
diagnosis and treatment of, i. 214 


differéntial diagnosis from endosteal 


sarcoma, i. 581 


Myeloma, of mandible, ii. 180, 183 
of tendon sheaths, i. 395 
typical, i. 213 
Myelomatosis, diffuse, i. 214, 572 
Myoma, i. 197 
Myomectomy, ii. 973 
Myopia, ii. 22] 
Myositis, i. 387 
ossificans, i. 205, 388 
complicating fractures of lower end 
of humerus, i. 466 
traumatica, i. 383, 410, 579 
X-ray appearance of, i. 743 
parasitic, i. 387 
purulent, i. 387 
rheumatic, i. 387 
syphilitic, i. 387 
tuberculous, i. 387 
Myringitis, acute, ii. 324 
Myxochondro-endothelioma of neck, ‘ii. 
403 
Myxcedema, ii. 408 
Myxo-fibroma, microscopical 
appearances of, i. 198 
Myxoma, i. 198 
of bone, i. 576 
Myxo-myeloma, i. 213 
Myxo-sarcoma, i. 216 
Neovi of scalp, ii. 62 
Neevo-lipoma of subcutaneous tissue, i, 
192, 245 
Neevus, i. 208, 209 
Nails, affections of, i. 248 
ringworm of, i. 250 
Nasal administration of nitrous oxide, i. 
765 
air passages, examination of, ii. 206 
bones, fractures of, ii. 299 
foss, malignant disease of, operations 
for, ii. 316 
Moure’s operation for, ii. 316 
Rouge’s operation for, ii. 316 
operations on, ii. 315 
tumours of, ii. 307 
furunculosis, ii. 300 
intubation, i. 782 
polypi, ii. 306 
symptoms, diagnosis and treatment 
of, ii. 307 
process, lateral, ii. 150 
septum, deflection or deviation of, ii. 
297 
deformities of, ii. 297 
perforation of, ii. 299 
spur of, ii. 297 
submucous resection of, ii. 298 
thickening of, ii. 297, 298 
results of, ii. 297 
treatment of, ii. 298 
sinuses, diseases of, ii. 309 
vestibule, eczema of, ii. 300 
Nasopharyngeal tonsil, ii. 304 
Nasopharynx, examination of, ii. 295 
surgical anatomy of, ii. 294, 205 
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Neck, actinomycosis of, ii. 399 
and head, arteries of, incisions for 
ligature of, i. 296 
lymphatic glands of, i. 306 
and thyroid gland, surgical anatomy 
of, ii. 385 
blood-cysts of, ii. 402 
boils and carbuncles of, ii. 400 
carcinomatous glands of, ii. 403 
cellulitis of, ii. 398 
chondroma of, ii. 403 
contusions of, ii. 393 
cysts of, ii. 400 
deep lymphatics of, i. 67 
dermoid cysts of, ii. 401 
epithelioma of, ii. 404 
fibroma of, ii. 403 
infections of, ii. 398 
injuries of, ii. 393 
lateral fistula of, ii. 386 
lipoma of, ii. 403 
lymphosarcoma of, ii. 404 
malformations and deformities of, ii. 
386 
malignant growths of, ii. 403 % 
median fistula of, ii. 387 
osteoma of, ii. 403 
secondary carcinomatous glands in, 
i, 322 
serous cysts of, ii. 402 
simple growths of, ii. 403 
superficial lymphatics of, i. 68 
tumours of, solid, ii. 402 
Necrobiosis in fibromata, i. 195 
of uterine fibroids, ii. 972 
Necrosis, i. 143, 152 
colliquative, 1. 20 
of bone, i. 143, 531 
complicating chronic otorrheea, ii. 
2 


of jaw, ii. 179 

of portion of rib, ii. 440 
Needles, radium, types of, i. 757, 760 

ii. 207 
Neisser, diplococcus of, i. 82 
Nelaton’s line, i. 483 

use of, in examination of hip joint 
disease, i. 626 
operation for hare lip, ii. 154 
for malignant disease of nasal fosse, 
ii. 317 

Nembutal, i. 785 
Neoarsphenamine, i. 121 
Neoket, ii. 830 
Nephrectomy, ii. 839, 857 

in hydronephrosis, ii, 825 . 

lumbar and transperitoneal, ii. 857 
Nephritis, acute and chronic, ii. 833 
Nephrolithotomy, ii. 839, 856 
Nephropexy, ii. 856 
Nephroptosis, ii. 818 
Nephrorrhapby, ii. 856 
Nephrostomy, ii. 831 

in hydronephrosis, ii. 825 


Nerve and Nerves, 
abducens, lesions of, i. 8348 
anastomosis in lesions of facial nerve, 

i. 350 
auditory, lesions of, i. 351 
axis oylinder of, i. 326 
cervical sympathetic, excision of, i. 
376 
circumflex, lesions of, i. 359 
compression of, i. 338 
treatment of, i. 339 
concussion of, i. 328 
contusion of, i. 328 
cranial, lesions of, i. 342 
crural, anterior, lesions of, i. 370 
cutaneous, external, lesions of, i. 
370 
internal, lesions of, i. 363 
degeneration of, i. 329 
diseases of, i. 340 
dislocation of, i. 340 
division of, complete, i. 328 
clinical features of, i. 329 
pathological changes following, 
i. 328 
sensory changes in, i. 330 
treatment of, i. 334 
vasomotor changes due to, i. 
331 
division of, incomplete, i. 337 
clinical features of, i. 337 
sensory changes in, i. 337 
treatment of, i. 338 
facial, lesions of, i. 349 
fifth, resection of, in treatment of 
trigeminal neuralgia, 1. 346 
glosso-pharyngeal, legions of, i. 351 
hypoglossal, lesions of, 1. 353 
ilio-inguinal, lesions of, i. 369 
individual, surgery of, i. 342 
inflammation of, i. 340 
injuries and diseases of, i. 326, 327 
injuries to, in fractures, i. 409 
intercostal, lesions of, 1. 369 
interosseous, posterior, lesions of, i. 362 
median and ulnar, combined lesions of, 
i. 368 
median, lesions of, i. 363 
motor, centres in brain, ii. 2 
musculo-cutaneous, lesions of, i. 360 
musculo-spiral, lesions of, i. 360 
nodes of Ranvier in, i. 326 
obturator, lesions of, i. 370 
oculo-motor, lesions of, i. 344 
of Bell, lesions of, i. 359 
olfactory, lesions of, i. 343 
optic, lesions of, i. 343 
pathetic, lesions of, i. 344 
peripheral, i. 326 
gunshot wounds of, i. 805 
motor fibres of, i. 326 
sensory fibres of, i. 326 
petrosal, rupture of, i. 344 
phrenic, lesions of, i. 353 
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Nerve and Nerves— continued. 
physiology of, i. 326 
plexuses of, i. 326 
popliteal, external, lesions of, i. 373 
internal, lesions of, i. 373 
pressure palsies, i. 339 
radial, lesions of, i. 360 
recurrent laryngeal, lesions of, i. 352 
regeneration of, i. 332 
clinical signs of, i. 333 
factors favouring, i. 332 
roots, spinal, lesions of, 1. 374 
sensory distribution of, i. 354, 355 
rupture of, i. 328 
sciatic, great, lesions of, i. 370, 372 
spinal, i. 353 
accessory, lesions of, i. 353 
supply of abdominal wall, ii. 509 ° 
of joints, i. 437, 586 
suprascapular, lesions of, i. 360 
surgical anatomy of, i. 326 
suture of, primary, i. 334 | 
after-treatment, 1. 335 
secondary, i. 335 
results of, i. 336 
tibial, anterior and posterior, lesions 
of, i. 374 
trigeminal, lesions of, i. 344 
tumours of, i. 342 
twelfth dorsal, lesions of, i. 369 
ulnar, lesions of, i. 365, 367, 368 
vagus, lesions of, i. 352 
Nervous parasyphilitic lesions, i. 120 
symptoms in spinal caries, ii. 121 
system, diseases of, causing 
deformities, i. 672 
central, lesions of, changes in visual 
fields in, ii. 287 
lesions of, effects of, ii. 5 
sympathetic, lesions of, i. 375 
Neuralgia, i. 341 
brachial, i. 342 
causes of, 1. 342 
glossopharyngeal, i. 351 
inferior dental, i. 348 
intercostal, i. 369; ii. 439 
lingual, i. 348 
of breast, ii. 480 
of tongue, ii. 209 
ovarian, ii. 976 
reflex, i. 341 
supraorbital, i. 348 
treatment of, i. 341 
trigeminal, i. 345 
Neurasthenia, spinal, traumatic, ii. 102 
traumatic, ii. 26 
after concussion, ii. 12 
Neurilemma, i. 326 
Neuritis, acute, i. 310 
optic, i. 343 
peripheral, multiple, i. 340 
treatment of, i. 341 
retrobulbar, ii. 275 
chronic, ii, 275 


Neuritis, ulnar, i. 368 
Neurofibroma, multiple, i. 196 \ 
of bone, i. 576 - 
of skin, i. 245 
traumatic, i. 724 
Neurofibromatosis, i. 194, 195 
Neurofibromatons swelling of superior 
cervical ganglion, i. 378 
Neuroma, i. 200, 342 
false, i. 200, 342 
ganglionic, i. 342 
lateral or central, i. 337 
removal of, i. 338 
plexiform, i. 342 
of scalp, ii. 63 
traumatic or terminal, i. 329, 724 
true, i. 342 
types of, i. 337 
Neuropathic affections of skin, i. 248 
arthritis, i. 614 
gangrene, i. 159 
joints, clinical appearances, i. 615 
rarefaction of bone in, i. 617 
treatment of, i. 617 
varieties of, i. 615 
Neuroretinitis, swelling of disc in, ii. 
266 
Newborn, cerebral hzemorrhage in, ii. 25 
Nigrities, ii. 199 
Nipple, accessory, ii. 528 
cracks and fissures of, ii. 468 
diseases of, ii. 468 
eczema of, ii. 468 
fibroma of, ii. 486 
Paget’s disease of, ii. 469 
primary chancre of, ii. 470 
tumours of, ii. 471 
Nitrous oxide anssthesia, difficulties and 
dangers during, i. 769 
and oxygen anesthesia, 1. 766 
Boyle’s apparatus for, i. 768 
gas anesthesia, 1. 764 
nasal administration of, i. 765 
Nocturnal incontinence, ii. 885 
Node, periosteal, i. 404, 653, 556 
Nodes of Ranvier, i. 326 
Nodular laryngitis, ii. 371 
or cutaneous leprosy, i. 98 
Nodule, subcutaneous, painful, of Wood. 
i. 234 
Nodules, rheumatic, i. 235, 605 
Noma, i. 101, 163; ii. 157, 965 
Non-specific infections, i. 64 
Non-suppurative bacterial infections, i. 87 
Norton’s operation, i. 714 
Nose and nasopharynx, surgical anatomy 
of, ii. 294 
deformities of, ii. 297 
plastic operations for, ii. 317 
direct examination of anterior nares, 
ii. 296 
foreign bodies in, ii. 299 
inflammatory conditions of, ii. 360 
injuries of, ii. 209 
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Nose, local anzsthesia in, ii, 208 
lupus of, ii. 303 
mucous polypus of, ii. 306 
operations on, ii. 315 
palpation of posterior nares, ii. 297 
plastic operations on, ii: 317 
sarcoma of, ii. 309 
squamous epithelioma of, ii. 308 
syphilis of, ii. 303 
tumours of, malignant, ii. 308 
Notochord, ii. 135 
gta e as local anesthetic, i. 794, 
Niick, canal of, hydrocele of, ii. 962 
Nucleus pulposus, damage to, and hernia 
of, ii. 139 
Nutrient artery of bones, i. 528 
Nystagmus, ii. 232 


Obturator hernia, ii. 608 
nerve, lesions of, i. 370 
type of anterior dislocation of hip 
joint, i. 490 
Obturators in treatment of cleft palate, 
ti. 165 
Occipital artery, ligature of, i. 297 
glands, i. 306 
Ocular movements, abnormal, ii. 232 
examination of, ii. 232 
torticollis, ii. 283 
Oculo-motor nerve, lesions of, i. 344 
Odontoma, i. 205; ii. 175 
composite, i. 207 
epithelial, i. 206; ii. 184 
fibrous, i. 207 
or osseous, ii. 176 
follicular, i. 207 
compound, 1. 207 
radicular, i. 207 
O’Dwyer’s tubes, ii. 384 
(Edema and elephantiasis, i. 250 
angio-neurotic, 1. 251 
anthrax, i. 95, 96 
in inflammation, i. 19 
lymphatic, i. 250, 308 
of brain, post-traumatic, ii. 29 
of glottis, i. 252; ii. 363 
of scrotum, ii. 956 
of vulva, ii. 966 
toxic, of shins, i. 251 
treatment of, i. 252 
venous, i. 250 
(G&dematous laryngitis, ii. 371 
Gisophagoscopy in examination of 
cesophagus, ii. 352 
(Esophagospasm, ii. 361 
Qtsophagotomy, lateral, ii. 357 
Qsophagus, examination of, ii. 351 
foreign bodies in, ii. 356 
hysterical spasm of, ii. 355 
inflammation of, ii. 355 
intrathoracic part of, examination of; 
ii. 459 


Csophagus, malformations of, ii. 354 
pressure diverticula of, ii. 354 
spasmodic contraction of, ii. 361 
spontaneous rupture of, ii. 357 
stricture of, ii. 357 

fibrous, ii. 357 
malignant, ii. 359 
surgical anatomy of, ii. 336 
traction diverticula of, ii. 355 
X-ray examination of, i. 749 
Otdium albicans, i. 31 
Olecranon bursa, lesions of, i. 401 
suppuration of, differentiation from 
acute infection of elbow joint,i.663 
epiphysis, separation of, i. 467 
fracture of, i. 467 
fractures of, malunited, i. 467 

Olfactory nerve, lesions of, i. 343 

Oligodendroglioma, ii. 45 

Oliguria, ii. 812 

Ollier’s juxta-epiphyseal strain, i. 411 

Omental adhesions and bands, ii. 561 

Omentum, inflammation of, ii. 560 
injuries of, ii. 559 
surgical anatomy of, ii. 559 
torsion of, ii. 561 

Omohyoid, ligature of common oarotid 
above and below, i. 295 

Omphalolith, ii. 529 

Onychia suppurativa, i. 249 

Onychogryphosis, i. 250 

Opacities in eye, localisation of, ii. 227, 
228 

Operating theatre, aseptic, i. 3 

Operations, abdominal, ii. 511 
after-treatment, i. 12 
care of surgeon’s hands and armas, i. 8 
clothing of surgeon for, i. 8 
complications after, i. 14 
essential points in, i. 11 
gauze veil for, i. 8 
personal preparation of surgeon for, 

i. 8,9 
preparation’ of patient for, i. 11 
of skin for, 1. 11 
rubber gloves essential for, i. 9 
sources of infection at, i. 6 
sterile linen cap for, i. 8 

Ophthalmia neonatorum, ii. 240 
sympathetic, ii. 246 

Ophthalmoplegia externa, i. 344 

Ophthalmoscope, use of, ii. 224 

Ophthalmoscopy, direct, ii. 225 : 
indirect, ii. 225, 226 

Opisthotonus in tetanus, i. 89 

Optic atrophy in congenital syphilis, i. 128 

visual field in, ii. 291 
disc, choked, ii. 266 
examination of, ii. 266 
physiological cup, pathological cup, 
and atrophic cup, ii. 267 
nerve, lesions of, i. 343 
effects on pupil reactions, ii. 233 
neuritis, i. 343 
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Orbit, cellulitis of, ii. 293 
contusions of, ii. 292 
exenteration of, ii. 292 
penetrating wounds of, ii. 292 
wounds of, ii. 292 

Orbital aneurysms, i. 278 
decompression, ii. 422 

‘ Orchidectomy, ii. 931, 942 

Orchitis, ii. 937 
gouty, ii. 938 

Organisms, anserobic, i. 33 
animal, i. 32 
pathogenic, i. 29 

definition of, i. 32 
spore-forming, i. 31 

Oriental sore, i. 131 

Os calcis, fracture of, i. 524 
spur on, i. 703 

Osteitic type of spina caries, ii. 118 

Osteitis, i. 529, 534 
acute, i. 534, 537 

clinical appearances and treatment 
of, i. 537, 538 
differential diagnosis, i. 540 
of spine, ii. 116 
central, i. 535, 549 
localised, due to tertiary syphilis, i. 
556 
chronic, i. 534, 541 
local gizantism in, i. 24 
decalcifying, with compensatory 
hypertrophy, i. 560 
without compensatory hypertrophy, 
i. 566 
deformans, i. 564 
sarcoma of bone in, i. 564, 565 
spontaneous fracture in, i. 565 
diffuse gummatous, of skull, i. 555 
of shafts of long bones, in congenital 
syphilis, i. 128 
exfoliative, i. 587, 540 
fibrosa, i. 570 
peripheral, i. 535, 549 
syphilitic, i. 556 
septic, i. 535, 544 
suppurative, acute, of skull, ii. 84 
syphilitic, i. 653, 554 
tuberculous, as precursor of 
tuberculous arthritis, i. 559 
typhoid, i. 543, 629 

Osteoarthritis, i. 136, 607 
of elbow joint, i. 663 
of hip joint, i. 634 
of knee joint, i. 649, 650 
of shoulder joint, i. 660 
of spine, ii, 133 
of wrist joint, i. 667, 668 
static, i. 612 
traumatic, i. 609 

Osteoarthropathy, pulmonary, chronic, 

affecting wrist joint, i. 669 
hypertrophic, i. 566 

Osteochondritis dissecans, i. 513 

gummatous, i. 605 


Osteoclasis, i. 715 
Osteoclastoma, i. 212, 577, 581. See also 
under Myeloma. 
Osteogenesis imperfecta, i. 570 
Osteogenetic sarcoma, i. 577 
Osteoma, i. 208, 575 
cancellous, i. 203, 575 
other bony swellings resembling, i. 
204 
fracture, i. 413 
ivory, i. 205, 576 
of neck, ii. 403 
of skull, ii. 86 
of spine, ii. 135 
Osteomalacia, i. 566 
carcinomatous, ii. 497 
Osteoperiostitis, i. 533 
chronic, of skull, ii. 85 
regenerative, i. 544 
sclerosing, i. 549, 553 
syphilitic, i. 111 
typhoid, ii. 440 
Osteoporosis, i. 531, 532 
Osteosarcoma, i. 216 
Osteosclerosis, i. 533 
Osteoscopic pains in secondary syphilis, 
i. 553 
Osteotomy, i. 715 
Adam’s, i. 716 
cuneiform, i. 715 
Gant’s subtrochanteric, i. 716 
linear, i. 716 
MacEwen’s, i. 716 
Otis’s urethrotome, ii. 906 
Otitis, external, ii. 323 
media, acute, ii. 325 
catarrhal, acute, ii. 325 
suppurative, acute, ii. 326 
without mastoiditis, ii. 326 
Otorrheaa, ii. 33] 
chronic, treatment of, ii. 332 
complications of, ii. 332 
Otosclerosis, ii. 331 
Ovarian blood cysts, ruptured, causing 
intraperitoneal hemorrhage, ii. 528 
729 
neuralgia, ii. 976 
Ovariotomy, ii. 981 
Ovary and Ovaries, 
adenoma of, i. 179 
blood-cysts of, ii. 729 
carcinoma of, ii. 976 
cystadenoma of, i. 179 
cysts of, ii. 976 
infection and suppuration of, ii. 981 
multilocular, i. 179; ii. 976 
rupture of, ii. 528, 729, 981 
torsion of pedicle af, ii. 981 
twisted, ii. 729 
dermoid oysts of, i. 219, 222; ii. 977 
diseases of, ii. 973 
fibroma of, ii. 976 
follicular cysts of, ii. 977 
multilocular cystadenoma of, ii. 976 
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Ovary and Ovaries—continued. 
neoplasms of, ii. 976 
papilliferous cysts of, ii. 978 
sarcoma of, ii. 976 
tuberculosis of, ii. 976 
Overalls, sterilisation of, i. 10 
Owen's operation for hare lip, ii. 154 
Oxaluria, ii. 814, 839 
Oxyuris vermicularis, ii. 781 
Ozoana, ii. 302 


Pachydermatoceloe, i. 210; ii. 6 
Pachydermia laryngis, ii. 371 
Pachymeningitis, ii. 30 
Paget, recurrent fibroid of, ii. 530 
Paget’s disease of bone, i. 564 
of nipple, ii. 469 
clinical appearances and 
treatment of, ii. 470 
of penis, ii. 911 
of urinary meatus, ii. 901 
test, i. 220; ii. 477 
Pain in acute abdominal diseases, ii. 
722 
in inflammation, i. 19 
in spinal caries, ii. 120 
Painful amputation stumps, i. 723 
scars, 1. 25 
Palate, abscesses on, ii. 167 
development of, ii. 150, 163 
Palate, perforations of, ii. 166 
soft, ii. 336 
tumours of, ii. 168 
ulceration of, ii. 167 
Palm, cellular tissue of, subcutaneous 
whitlow in, i. 229 
Palmar ganglion, compound, i. 393, 396 
differentiation from wrist joint 
infection, i. 669 
sheaths, infection of, in whitlow, i. 231 
space, subcutaneous whitlow in, i. 229 
Palpation in examination of patient, 1. 2 
of kidney, ii. 809 
Palpebral conjunctiva, glands of, ii. 237 
Palsies due to pressure, i. 339 
Pampiniform plexus, ii. 891 
thrombosis of, ii. 949 
Pancreas, carcinoma of, ii. '770 
cysts of, ii. 768 
clinical features and treatment of, 
li. 769 
diseases of, ii. 732, 763 
injuries and wounds of, ii. 520, 764 
surgical anatomy of, ii. 763 
Pancreatic abscess, ii. 765 
apoplexy, ii. 765 
calculus, ii. 770 
Pancreatitis, ii. 764 
acute, ii. 725, 764 
causing intraperitoneal hemorrhage, 
ii. 621 
clinical features of, ii. 765 
fat necrosis in, ii. 765 


Pancreatitis, Loewe’s reaction in, ii. 
766 
treatment of, ii. 766 
chronio, ii. 767 
Panhysterectomy, ii. 981 
Panophthalmitis, ii. 248, 261 
Papilliferous cysts of ovaries, ii. 978 
Papillitis, ii. 198 
Papillodema, i. 343 
swelling of disc in, ii. 266 
Papilloma, i. 175 
columnar-celled, i. 177 
horny, i. 176 
malignant, i. 176 
of bladder, ii. 876 
of larynx, ii. 376 
of palate, ii. 168 
of penis, ii. 913 
of rectum, ii. 799 
of renal pelvis, ii. 847 
of scalp, ii. 63 
of skin, i. 240 
of tongue, ii. 199 
spheroidal-celled, i. 177 
squamous, i. 176 
Papular chancre, i. 112 
Paracentesis of tympanic membrane, line 
of incision for, ii. 326 
Paraffin, sterile, as antiseptio, i. 4 
Paraldehyde, administration of, 
rectum, before anesthesia, i. 783 
Paralysis, cerebral, in children, i. 674 
infantile, i. 673 
median, i. 364 
of bowel after operative treatment 
of strangulated hernia, ii. 578 
of larynx, ii. 372 
of muscles due to complete division of 
nerves, i. 330 
of tongue, ii. 209 
of vocal cords, ii. 372 
Paralytic ileus, ii. 696 
Paramedian incision, ii. 612, 513, 720 
Paraphimosis, ii. 910 
Paraplegia complicating spinal caries, ii. 
123 


per 


treatment of, ii. 127 
functional, i. 805 
gravitation, ii. 95 
Pararectal incision, ii. 512, 513 
Parasacral anesthesia, i. 800 
Parasites, i. 32 
in urinary tract, ii. 853 
Parasitic cysts, i. 224 
disease of bone, i. 559 
infections, i. 137 
lesions of skin, i. 237 
myositis, i. 387 
Parasympathetic system, i. 375 
Parasyphilitic lesions, i. 120 
cardio-vascular, i. 120 
in congenital] syphilis, i. 129 
nervous, i. 120 
Parathyroid bodies, anatomy of, ii. 424 
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Parathyroid bodies, diseases of, ii. 424 
tumours of, ii. 424 
Paravertebra!l anesthesia, i. 800 
Parenchymatous goitre, ii. 410 
Parietal peritoneum, ii. 509, 511 
Parietes, abdominal, surgical anatomy of, 
ii. 507 
Parinaud’s conjunctivitis, ii. 243 
Paronychia, i. 248 
Parosteal lipomata, i. 193 
Parotid fistule, ii. 211 
gland, ii. 210 
infections of, ii. 214 
malignant tumours of, ii. 218 
mixed tumours of, ii. 217 
group of glands, i. 306 
tumour, mixed, i. 212; ii. 217 
Parotitis, epidemic, ii. 214 
simple, ii. 215 
suppurative, acute, ii. 215 
Parovarian cysts, ii. 978 
Parrot’s nodes, i. 128, 555 
Pasteur’s preventive inoculation in 
hydrophoubia, i. 94 
Patella, congenital absence of, i. 683 
dislocation of, i. 506 
congenital, i. 683 
recurrent, i. 506 
fracture of, i. 383, 504 
old-standing, i. 506 
prognosis in, i. 505 
fracture of, with separation, treatment 
of, i. 505 
without separation, treatment of, 
i. 605 
Patellar tap, i. 587, 640 
Pathetic nerve, lesions of, i. 344 
Pathogenic organisms, i. 29 
definition of, i. 32 
Pathological fracture, causes of, i. 406, 
570 
Patient, examination of, i. 1 
auscultation in, i. 2 
central nervous system of, i. 2 
inspection in, i. 2 
palpation in, i. 2 
percussion in, i. 2 
personal history in, i. 2 
urine testing in, i. 2 
preparation of, for operation, i. 11 
Paul’s operation for carcinoma of colon, 
ii. 673 
tube, method of insertion of, ii. 700 
Payr’s disease in intestinal stasis, ii. 659 
Pearson’s bed in treatment of fractures, 
i. 426 
Peau d’orange skin in carcinoma of 
breast, ii. 496 
Pectineal hernia of Clocquet, ii. 596 
Pediculi pubis, ii. 530 
Pegs, use of, in operative treatment of 
fractures, i. 431 
Pel-Ebstein phenomenon, i. 325 
Pelvic abscess, ii. 542 


Pelvic appendicitis, ii. 710 
appendix, ii. 704, 710 
colon, volvulus of, ii. 688 
heematocele, ii. 980 
peritoneum, ii. 510 
peritonitis, ii. 549 
tissues, pressure on, due to enlarged 
prostate, ii. 921 
Pelvirectal abscess, ii. 133, 787 
Pelvis, compensatory tilting of, in coxa 
vara, i. 681 
See also under Hip disease, i. 623 
fractures of, i. 485 
of individual bones, i. 487 
of whole girdle, i. 485 
complications of, i. 486 
diagnosis of, i. 486 
treatment of, i. 486 
injuries of, i. 483 
subcutaneous bony points in region of, 
i. 483 
surgical anatomy of, i. 483 
X-ray examination of, i. 743 
Pemphigus, syphilitic, i. 127 
Penicillin, i. 50 
Penis, amputation of, ii. 914 
and prepuce, injuries and diseases of, 
ii. 909 


bilharziosis of, ii. 912 
carcinoma of, ii. 914 
chancre on, ii. 912 
congenital deformities of, ii. 909 
cysta of, ii. 915 
gangrene of, ii. 912 
inflammation of, ii. 911 
malignant neoplasms of, ii. 914 
papilloma of, ii. 913 
phagedena of, i. 113 
soft sores on, ii. 912 
surgical anatomy of, ii. 889 
tumours of, ii. 913 
warts on, ii. 913 
Pentothal, i. 785 
Peptic ulcer, ii. 620 
Percaine for spinal anzsthesia, i. 798 
Perchloride of mercury as antiseptic, i. 5 
Percussion in examination of patient, i. 2 
Perforating wounds of abdomen, ii. 515 
Perforation of appendix, ii. 706 
of duodenal ulcer, ii. 639, 728 
of gastrio ulcer, ii. 622 
of intestine, ii. 660 
Perianal abscess, ii. 786 
Periarterial sympatheticectomy, i. 304, 
378 
Pericardial adhesions, ii. 460 
effusions, ii. 459 
Pericarditis, chronic, constrictive, ii. 460 
Pericardium, diseases of, ii. 459 
Perichondritis, tuberculous, of laryngeal 
cartilages, ii. 374 
Pericolitis sinistra, ii. 663 
Perigastrio abscess, ii. 624 
adhesions, ii. 625 
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Perigastritis, ii. 625 
Perihepatitis, ii. 738, 739 
amebic, ii. 737 
Perimeter, Lister's, ii. 285 
McHardy’s, ii. 284 
Perimetry, ii. 284 
Perineal cystotomy, ii. 886 
excision in carcinoma of rectum, ii. 805 
prostatectomy, ii. 928 
Perinepbritis, ii. 832 
Perineum, lymphatics of, i. 66 
repair of (perineorraphy), ii. 962 
rupture of, ii. 962 
Periosteal arteries, i. 528 
nodes, i. 404, 553, 556 
type of spinal caries, ii. 118 
Periosteum, i. 402, 527 
Periphlebitis, i. 282 
Periproctitis, ii. 784 
Perirenal abscess, ii. 832 
carbuncele, ii. 833 
fascia, ii. 807 
Perisinus abscess, ii. 328 
Perithelioma, i. 212 
Peritoneal bands and adhesions, ii. 555 
cavity, divisions of, ii. 509 
drainage of, ii. 512 
infections, bacteriology of, ii. 547, 548 
intestinal, ii. 547 
specific, ii. 546 
pouches (watersheds), ii. 510, 543 
Peritoneum, ii. 507, 509 
actinomycosis of, ii. 554 
and subjacent abdominal viscera, 
injuries to, ii. 516 
carcinoma of, ii. 555 
cysts of, ii. 555 
diseases of, ii. 530 
infection of, etiology of, ii. 531 
pelvic, ii. 507, 508 
sarcoma of, ii. 555 
surgical anatomy of, ii. 507 
tumours of, ii. 554 
Peritonitis, ii. 531 
acute, ii. 533, 724 
diffuse or generalised, ii. 537 
diagnosis and treatment, ii. 538 
localised, ii. 540 
residual abscess in, ii. 539 
after operations for strangulated 
hernia, ii. 579 
chronic, ii. 545 
aseptic, ii. 545 
generalised, ii. 545 
of infective origin, ii. 545 
localised, ii. 546 
complicating gonorrhea, i. 86 
general, in acute appendicitis, ii. 711 
gonococoal, ii. 549 
gummatous, ii. 554 
local, in acute appendicitis, ii. 711 
localised, after operations for 
strangulated hernia, ii. 579 
pelvic, ii. 549 
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Peritonitis, pneumococcal, ii. 548 
acute, ii. 725 
post-operative, ii. 512, 548 
septic, diffuse, ii. 708 
spreading, acute, ii. 633 
auscultation in, ii. 534 
conditions simulating, ii. 535 
differential diagnosis of, ii. 535 
general signs and prognosis in, 
ii. 534 
treatment of, ii. 536 
streptococcal, ii. 547 
tuberculous, ii. 550 
acute, ii. 550 
chronio, ii. 651 
fibrous and dry, ii. 553 
with effusion, ii. 552 
Peritonsillar abscess, ii. 339 
Periurethral abscess, ii. 899 
Permeation, spread of carcinoma by, i. 
184 
Pernicious anemia, ii. 773 
Pernocton, i. 785 
Peroneal artery, ligature of, i. 303 
Perthes’ disease, i. 545 
Pertrochanteric fracture of Kocher, i. 492 
Pes arcuatus, i. 697 
Pes cavus, i. 697 
treatment of, i. 698 
Pes planus, i. 698 
in sub-acute rheumatism, i. 606 
Pes valgus, i. 698 
Petit’s triangle, ii. 508 
Petrosal nerves, rupture of, i. 344 
Phagedeena, i. 145, 163 
of penis, i. 113 
phimosis predisposing to, ii. 910 
Phagocytosis, i. 36 
Phalanges, fractures of, i. 480, 525, 526 
Phantom limb in amputation stumps, 
1. 724 
terminal neuromata causing, i. 329 
Pharyngeal pouch, ii. 386 
Pharyngitis, acute, ii. 346 
chronic, ii. 347 
granular, i. 131 
Pharyngotomy, lateral, ii. 350, 379 
median, ii. 351 
transhyoid, ii. 379 
Pharynx, affections of, ii. 346 
diverticulum of, ii. 386 
epithelioma of, ii. 349 
foreign bodies in, ii. 346, 366 
inflammatory diseases of, ii. 346 
lupus of, ii. 349 
malignant disease of, operations for, 
ii. 350 
primary malignant disease of, ii. 349 
specific infective diseases of, ii. 
348 
surgical anatomy of, ii. 386 
syphilis of, ii. 848 
tuberculosis of, ii. 348 
Phelp’s box, ii. 125 
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Phioebitis, i. 281 
infective, i. 282 
clinical features of, i. 282 
treatment of, i. 283 
in varicose veins, i. 287 
simple, i. 281 
clinical features of, i. 282 ° 
treatment of, i. 283 
suppurative, in pysemia, 1. 76 
Phiebolith, i. 261 
Phiegmasia alba dolens, i. 251, 283 
Phosphatic stones, ii. 835 
Phosphaturia, ii. 874 
Phosphorous necrosis of jaw, ii. 179 
Phrenic nerve, avulsion of, combined 
with thoracoplasty, i. 353 ; ii. 456 
lesions of, i. 353 
Phrenicotomy, i. 353 
Phthisis, ii. 454 
surgical treatment in, ii. 454, 455 
Physical methods in treatment of 
fractures, i. 429 
Pia mater, ii. 1 
Picric acid as antiseptic, i. 4 
in treatment of burns, i. 5, 61 
Pigeon toe, i. 704 
Piles, ii. 790 
causes of, ii. 792 
differential diagnosis of, ii. 791 
external, ii. 794 
internal, ii. 790 
ligature and excision of, ii. 793 
prolapsed, ii. 791 
stages of, ii. 791 
thrombosed, ii. 791 
treatment of, ii. 792, 793 
Pilonidal sinus, ii. 115 
Pineal body, tvmours of, ii. 47 
Pirogoff’s amputation, i. 721 
Pituitary body, tumours of, ii. 51 
treatment of, ii. 52 
Placenta previa, central, ii. 979 
Plantaris muscle, rupture of, i. 383 
Plaques, radium, i. 760; ii. 210 
Plasma celis, i. 23 
Plaster of Paris bed for spinal caries, ii. 
124 
splints, i. 417, 418, 803 
Plating in operative treatment of 
fractures, i. 431 
Pleura, diseases of, if. 442 
effusions into, ii. 442 
hydatid cysts of, ii. 457 
new growths of, ii. 449 
Pleurisy, diaphragmatic, ii. 463 
resembling acute abdominal] disease, 
ii. 535, 730 
traumatic, ii. 428 
Pleurosthotonos in tetanus, i. 89 
Plexiform angioma, i: 209, 279 
lymphangiomata, i. 211 
neuroma, i. 196, 342 
of scalp, ii. 63 


Plunging goitre, ii. 412 
Pneumatooele, ii. 402, 436 
of scalp, ii. 64 
Pneumectomy, total, ii. 454 
Pneumococcal arthritis, i. 595 
of hip joint, i. 629 
of knee joint, i. 644 
cystitis, ii. 869 
infections, i. 86 
peritonitis, ii. 548 
salpingitis, ii. 974 
Pneumococcus, i. 64 
Pneumolysis, extrapleural, ii. 455 
intrapleural, ii. 455 
Pneumonia, early, resembling acute 
abdominal disease, ii. 535, 730 
Pneumothorax, ii. 433 
artificial, ii. 453 
extrapleural, ii. 455 
hemo-, ii. 433 
ingravescent, ii. 433 
spontaneous, resembling acute 
abdominal disease, ii. 730 
traumatic, li. 521 
Podagra, i. 135 
Poker back, i. 388, 597 
Poliomyelitis, anterior, 
673 
Politzer’s method of inflation of tympanic 
cavity, ii. 321 
Polyarticular toxic arthritis, i. 607 
Polya’s method of partial gastrectomy, 
ii. 649 
Polycystic kidney, ii. 852 
Polycystoma, ii. 852 
Polydactylism, 1. 706, 713 
Polymastia, ii. 466 
Polyp, antral, ii.°313 
formation of, i. 178 
rectal, ii. 798 
umbilical, ii. 528 
Polypi, aural, complicating chronic 
otorrhea, ii. 332 
cervical, ii. 967 
nasal, ii. 306 
of gum, ii. 172 
uterine, li. 971 
Polythelia, ii. 466 
Polyuria, ii. 812 
Popliteal aneurysm, i. 814 
artery, ligature of, i. 302 
nerve, external, lesions of, i. 373 
clinical features and treatment 
of, i. 373 
internal, lesions of, i. 373 
Popliteus bursa, lesions of, i. 400 
Port wine stains, i. 208, 245 
Portal pyemia, post-operative, i. 17 
vein, wounds of, ii. 736 
Post-ansesthetic vomiting, i. 13, 776 
Post-anal dimple, ii. 115 
Posterior auricular (mastoid) glands, 
i. 306 
Posthitis, ii. 911 


acute, i. 
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Post-operative complications, i. 14 
acute dilatation of stomach, i. 15 
cardiac failure, i. 14 
collapse, i. 14 
delayed, i. 15 
delayed chloroform poisoning, i. 15 

- delirium tremens, i. 17 
hsmorrhage, i. 15 
hiccough, i. 18 
immediate, i. 14 
mania, i. 18 
massive pulmonary collapse, i. 16 
peritonitis, ii. 548 
portal pysmia, i. 17 
post - anesthetic bronchitis and 
broncho-pneumonia, i. 17 
pulmonary embolism or thrombosis, 
i. 16 
pyzmic abscesses, i. 17 
respiratory failure, i. 14 
retention of urine, i. 14 
secondary hemorrhage, i. 16 
septiczemia, i. 17 
sleeplessness, i. 15 
thrombosis of veins, i. 17 
uremia, i. 15, 16 
Post-traumatic cedema of brain, ii. 29 
thrombosis, i. 280 

Potato tumours, ii. 405 

Potter-Bucky diaphragm, i. 737 

Pott’s disease, ii. 117. See also under 

Spinal caries. 

Pott’s fracture, i. 520 

clinical features and treatment of, 
i. 520 
malunited, 1. 521 

Pott’s puffy tumour, ii. 30, 84 

Pouch of Douglas, ii. 570 

Pouches, peritoneal, ii. 510, 543 

Poupart’s (inguinal) ligament, ii. 508 

ligament, ligature of common femoral 
artery just below, i. 302 
Preauricular (parotid) group of glands, 
i. 306 
lymphadenitis, ii. 219 
Pregnancy, appendicitis in, il. 716 
concealed accidental hemorrhage in, 
ii. 979 
pyelitis of, ii. 828 
termination of, ii. 969 

Pregnyl, ii. 936 

Prepatellar bursa, lesions of, i. 399 

Prepuce, herpes zoster of, ii. 911 

lichen planus of, ii. 911 

Preputial calouli, ii. 910 

Presacral nerve, section of, 1.377; ii. 655 

Presbyopia, ii. 221 

Pressure palsies, i. 339 

sores complicating fractures, i. 410 

Priapism, ii. 913 

Primary sore, i. 111, 150 

Processus vaginalis, ii. 581, 891 
congenital abnormalities of, ii. 934 
unobliterated, hydrocele of, ii. 951 


Procidentia uteri, ii. 969 
Proctitis, bilharzial, ii. 781 
catarrhal or mucous, ii. 780 
dysenteric, ii. 781 
gonorrhceal, ii. 780 
gummatous, ii. 781 
purulent, ii. 780 
tuberculous, ii. 781 
Proctodeal invagination, failure of 
formation of, ii. 778 
Proctoscope, use of, ii. 778 
Prolapse of iris, ii. 252 
of lung, ii. 436 
of rectum, ii. 795 
of uterus, ii. 969 
Prontoail, i. 76, 83 
Proptosigs in orbital cellulitis, ii. 293 
Prostate, adenoma of, i. 181; ii. 918 
carcinoma of, ii. 923, 930 
diseases of, ii. 915 
enlargement of, ii. 918 
differential diagnosis of, ii. 924 
treatment of, ii. 924 
examination of, ii. 888 
fibroadenoma of, ii. 919 
fibrosis of, ii. 922 
hemorrhage from, ii. 813 
hypertrophy of, ii. 918 
infections of, ii. 915 
injuries of, ii. 915 
massage of, ii. 917 
middle lobe of, ii. 920 
retractor, Young’s, ii. 928 
surgical anatomy of, ii. 889 
tuberculous infection of, ii. 917 
X-ray examination of, i. 746 
Prostatectomy, drainage in, ii. 925 
Harris’s operation, ii. 927 
perineal, ii. 928 
perurethral, ii. 928 
sequels of, ii. 928 
suprapubic, ii. 925 
vasectomy in, ii. 925 
Prostatic abscess, ii. 916 
gonorrheeal, i. 84 
bar, ii, 923 
calculi, ii. 918 
massage, ii. 917 
syndrome, ii. 919, 930 
threads in chronic prostatitis, 11. 916 
urethra, ii. 888 
Prostatism in acute vesiculitis, ii. 948 
symptoms of, ii. 923 
Prostatitis, acute, i. 84; ii. 915 
chronic, i. 84; ii. 916 
complicating gonorrhaa, i. 84 
fibrous, ii. 928 
Prostatorrhoea, ii. 916 
Protective clothing, i. 816 
Protopathic sensibility, sensory fibres of 
peripheral nerves carrying, i. 327 
testing of, i. 327 
Prurigo of vulva, ii. 965 
Pruritus ani, ii. 797 
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Psammoma, i. 187; ii. 45 
Psetidarthrosis, i. 414 
Pseudocoxitis, i. 545 
Pseudoglioma of retina, ii, 268 
Pseudohypertrophic muscular dystrophy, 
i. 718 
Psittacosis, abdominal distension in, ii.551 
Psoas abscess, ii. 131 
bursa, i. 400, 622 
differentiation from femoral hernia, 
ii. 598 
Psoriasis, syphilitic, i. 116 
Psychical impotence, ii. 959 


Puberty goitre, ii. 412 
mastitis of, ii. 471 
Pubic symphysis, diseases of, i. 622 
type of anterior dislocation of hip 
joint, i.490 4 
Pubis, fractures of, i. 487 
Pudenda, granuloma of, i. 131 
Puerperal septiczemia, ii. 970 
Pulmonary artery, one main branch of, 
ligature of, ii. 461 
collapse, massive, post-operative, i. 16 
complications after ether anesthesia, 
i. 777 
embolism, i. 263 
clinical features and treatment of, 
i. 263 
or thrombosis, post-operative, i. 16 
osteoarthropathy, hypertrophie, i. 566 
Pulsating aorta, diagnosis of abdominal 
aneurysms from, i. 809 
exophthalmos, i. 209, 278 
hematoma, i. 276 
Pulsation in aneurysms, i. 269 
Pulse in acute abdominal diseases, ii. 
722 
Puncta lacrymalis, ii. 235 
Punctured wounds, i. 40 
Pupillary membrane, persistence of, ii. 
252 
Pupils, Argyll-Robertson, ii. 233 
constriction of, to accommodation, ii. 
233 
examination of, in diagnosis of brain 
injuries, ii. 15, 16 
reactions of, ii. 232 
consensual, ii. 233 
direct, ii. 232 
Wernicke’s, ii. 233 
rhythmical dilatation and contraction 
of, ii. 234 
size of, conditions affecting, ii. 234 
Purpura, i. 57; ii. 773 
Purse-string suture, i. 43 
Pus, composition of, i. 26 
formation af, i. 64 
Pysomia, i. 76 
chronic, i, 77 . 
hoa, 1. 86 


complicating gonorr 
following carbunole, i. 16 


Pycomia, in diseases of bones, frequency 
of, i. 527, 530 
portal, complicating acute 
appendicitis, ii. 708 
post-operative, i. 17 
primary focus in, i. 76 
signs and symptoms of, i. 77 
temperature in, i. 77 
treatment of, i. 77 
Pyeemic abscess, i. 75, 76, 158 
post-operative, i. 17 
effusions in knee joint, i. 645 
i. 663 
Pyelitis, ii. 826, 827 
complicating gonorrhoea, i. 85, 86 
of pregnancy, ii. 828 
resembling acute abdominal disease, 
li. 730 
Pyelograms, i. 745, ii. 824 
uses of, ii. 745, ii. 810 
Pyelolithotomy, ii. 839, 856 
Pyelonephritis, ii. 826, 829 
ascending septic, ii. 827 
descending, ii. 827 
Pylephlebitis complicating acute 
appendicitis, ii. 708 
acute, ii. 736 
complicating piles, ii. 791 
differential diagnosis from 
subphrenic abscess, ii. 544 
suppurative, i. 77 
Pyloric stenosis, ii. 625, 626 
congenital hypertrophic, ii. 628 
Rammetedt’s operation for, 
ii. 629 
treatment of, ii. 626 
Pyloroplasty, ii. 650 
Pylorus, carcinoma of, ii. 633 
Pyogenic infections of abdominal wall, 
ii. 529 
infection of bone, i. 537 
of hip, i. 627 
of joints, i. 592 
of kidney, ii. 826 
of knee joint, i. 641 
of skin, i. 228 
organisms, chief, i. 64 
infection by, complicating 
compound fractures, i. 434 
specific infections, i. 80 
ulcers, i. 144 
Pyometra, ii. 970 
Pyonephrosis, ii, 823, 826, 830 
calculous, ii. 830, 836 
and tuberculous, differences between, 
ii. 837 
clinical features of, ii. 831 
closed, ii. 831 
tuberculous, ii. 844 
Pyopneumothorax, tuberculous, ii. 447 
Pyorrhea alveolaris, ii. 171 
Pyosalpinx, ii. 975 
Pyramidal tract, fibres of, ii. 2 
Pyuria, ii. 814 
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caer extensor cruris, rupture of, 
Queckenstedt’s test, ii. 8 
Quinsy, ii. 339 


Rabies, i. 92 
Racquet amputation, i. 722, 723 
Radial artery, ligature of, i. 300 
nerve, lesions of, i. 360 
styloid, fracture of, i. 476 
Radio-carpal joint, dislocation of, i. 477 
Radio-ulnar joint, ankylosis of, i. 710 
inferior, i. 666 
dislocation of, i. 477 
Radium, alpha rays in, i. 758 
beta rays in, i. 758 
bomb, i. 761 
burns, i. 62 
Columbia paste casts in, i. 761 
distant therapy, ii. 210 
emanations in treatment, i. 756, 762 
gamma, rays in, i. 759 
interstitial application of, u. 210 
intracavitary application of, ii. 210 
methods of use of, ii. 209, 210 
needles, types of, i. 757, 760; ii. 207 
plaques, i. 760; ii. 210 
puncture, ii. 210 
salts, i. 756 
screening of, i. 760 
secondary sloughing after, ii. 210 
sterilisation of, i. 10 
treatment, i. 756 
distant, ii. 210 
types of radiation, i. 756 
use of, in hollow needles, i. 760 
Radius and ulna, lower end of, fractures 
of, i. 473 
shaft of, fractures of, i. 472 
congenital absence of, i. 707 
dislocation of head of, i. 708 
dislocation of, i. 470 
epiphysis of, separation of, 1. 477 
fracture of, compression (chauffeur’s 
fracture), i. 476 
head of, dislocation of, fracture of 
upper third of shaft of ulna with, 
i. 468 
excision of, i. 730 
fracture of, i. 468 
lower end of, compression fracture of, 
i. 476 ; 
lower epiphysis of, separation of, i. 
476 


neck of, fracture of, i. 469 
shaft of, fractures of, i. 471 
subluxation of, i. 470 
upper end of, fracture of, i. 468 
Radon, i. 757, 760, 762 
capillaries, i. 762 ‘ 
emanation, i. 762 
seeds, i. 762 
Railway spine, ii. 102 


Ramisectomy, lumbar, ii. 655 
Rammatedt’s operation for congenital 
hypertrophic pyloric stenosis, ii. 629 
Ranula, ii. 213 
Rarefaction of bone, i. 531 
Rash, syphilitic, secondary, i. 113, 114 
Rathke’s pouch, i. 191 
Raynaud’s disease, i. 159, 247 
Rays, hard, i. 758 
medium, i. 758 
secondary, i. 759 
soft, i. 759 
Reaction of degeneration, i. 330, 386 
Reactions of pupils, ii. 232 
Rectal polyp, ii. 798 
Recti, divarication of, ii. 607 
Recto-appendicular fistula, ii. 790 
Rectocele, ii. 963, 969 
Recto-urethral fistula, ii. 790 
Recto-vaginal fistula, ii. 790, 968 
Recto-vesical fistula, ii. 790 
Rectum, absence of development of, ii. 778 
adenoma of, ii. 798 
and other hollow viscera, fistuls 
between, ii. 790 
blood supply of, ii. 776 
carcinoma of, ii. 784, 800 
radium in treatment of, ii. 806 
changes in, due to enlarged prostate, 
ii. 921 
congenital malformations of, ii. 778 
dermoid cysts of, ii. 779 
dysenteric ulceration of, ii. 782 
ether administration per, i. 782 
examination of, ii. 777 
excision of, ii. 804 
foreign bodies in, ii. 779 
inflammation of, ii. 780 
injuries and diseases of, ii. 776, 779 
injury of, complicating fractured 
pelvis, i. 487 
lymphatic drainage of, ii. 776 
malignant ulceration of, ii. 784 
musculature of, ii. 776 
neoplasms of, ii. 798 
nerve supply of, ii. 776 
papilloma of, ii. 799 
prolapse of, ii. 795 
treatment of, ii. 796 
rupture of, ii. 526 
sarcoma of, ii. 806 
snail-track ulceration of, ii. 783 
stricture of, ii. 784 
submucous abscess of, ii. 785, 787 
suppuration around, ii. 785 
surgical anatomy of, ii. 776 
syphilitic ulceration of, ii. 783 
tuberculous ulceration of, ii. 783 
ulceration of, ii. 782 
Rectus abdominis, rupture of, ii. 529 
Recurrent fibroid of Paget, ii. 530 
hydrops, i. 398, 604 
laryngeal nerve, lesions of, i. 352 
: in inflammation, i. 19 
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Referred pain due to aneurysms, i. 270 
in hip joint disease, i. 622 
in spinal cord tumours, ii. 136 
Reflex torticollis, ii. 390 
Refraction, errors of, ii. 221 
Regeneration in inflammation, i. 22 
of a nerve, i. 332 
Regional anesthesia, i. 794, 795 
Regnoli’s operation for removal of 
tongue, ii. 206 
Reidel’s disease, ii. 408 
Remittent fever, i. 78 
Renal abscess, ii. 833 
artery, aberrant, ii. 823 
aneurysm of, ii. 818 
calculus, ii. 834 
composition of, ii. 834, 835 
carbuncle, ii. 833 
colic, ii. 807 
due to stone, ii. 837 
resembling acute abdominal disease, 
ii. 730 
function, tests for, ii. 814 
incisions, ii. 614 
pain, i. 377; ii. 807 
rickets, i. 561, 569 
sinus, ii. 833 
See also under Kidney. 
Resection of intestines, ii. 701 
Resolution and repair in inflammation, 
i. 20 
Respiration, failure of, post-operative, i. 


Rest in arrest of hemorrhage, i. 50 
Retention cysts, i. 223 
of breast, ii. 481 
of testicle, ii. 947 
of urine, i. 14, 805; ii. 884 
Retiform lymphangitis, i. 309 
Retina, central artery of, embolism of, 
i. 263 
detachment of, ii. 268 
visual field in, ii. 290 
diseases of, ii. 265 
examination of macular region in, 
ii. 267 
examination of optic disc in, ii. 266 
peripheral examination, ii. 268 
glioma of, ii. 268 
hemorrhage and serous exudates in, 
ii. 269 
vascular lesions of, visual field in, 
ii. 291 
Retinitis pigmentosa, ii. 268 
visual field in, ii. 290 
Retinoscopy, ii. 228 
Retrobulbar neuritis, ii. 275 
Retroduodenal choledochotomy, ii. 762 
Retroperitoneal hernia, ii. 686 
tissues, tumo urs of, ii. 554 


Retropharyngeal abscess, acute and 
chronio, ii. 128° 349 
glands, i. 307 


Retrosternal goitre, ii. 412 


Retroversion of uterus, ii. 968 
Retroverted gravid uterus, incarceration 
of, ii. 979 
Reverdin’s method of skin-grafting, i. 149 
Rhabdomyoma, i. 197 
Rhagades, ii. 159 
Rheumatic fever, i. 136 
fibrositis, i. 389 
myositis, i. 387 ~ 
nodules, i. 235, 605 
synovitis, acute, of hip joint, i. 630 
torticollis, ii. 390 
Rheumatism, acute, i. 136, 605 
effusions in burss in, i. 399 
joint affections in, i. 605 
of elbow joint, i. 662 
gonorrheeal, of spine, ii. 117 
pes planus in, i. 606 
subacute, joint affections in, i. 605 
Rheumatoid arthritis, i. 136, 606 
Rhinitis, acute, ii. 300 
chronic, atrophic, ii. 302 
hypertrophic, ii. 302 
purulent, ii. 302 
Rhinophyma, i. 241; ii. 300 
Rhinoscopy, anterior, ii. 296 
posterior, ii. 296 
Rhinotomy, lateral, ii. 182 
Rib, cervical, ii. 387 
first, pressure by, cause of brachial 
neuralgia, i. 342 
Ribs, diseases of, ii. 439 
dislocation of, ii. 431 
fractures of, ii. 429 
method of strapping of, ii. 430 
necrosis of, ii. 440 
typhoid osteoperiostitis of, ii. 440 
tuberculous caries of, ii. 440 
tumours of, il. 44] 
X-ray examination of, i. 743 
Richter’s hernia, ii. 563 
strangulation of, ii. 573 
Rickets, adolescent, i. 561, 569 
as cause of genu valgum, i. 686 
bone changes in, i. 560 
differential diagnosis of, i. 563 
croup in, 1. 561 
enlargement of epiphysis in, i. 562 
famine, i. 561, 567 
foetal, i. 561 
onset of, signs of, i. 561 
renal, i. 561, 569 
signs in osseous system, 1. 561 
treatment of, i. 562 
Rickety bends, i. 561 
dwarfism, 1.562 ° 
rosary, i. 562 
scoliosis, ii. 143 
Ricord’s parchment 
syphilis, i. 112 
paste, i. 163 
“‘ Rider’s bone,” i. 383 
Riedel’s lobe of liver, ii. 732 
Rigg’s disease, ii. 171 


induration in 
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Rigidity in spinal caries, ii. 120 
Rigor, definition of, i. 79 
Ringworm, i. 237 
of nails, i. 250 
streptothrix causing, i. 31 
Rinné’s tuning fork test in examination 
of ear, ii. 321 
Risus sardonicus, i. 89 
Rodent ulcer, i. 188, 243 
microscopical appearance of, i. 185 
of face, ii. 160 
types of, i. 243 ° 
Rolandic area, tumours affecting, 
symptoms of, ii. 46 
Roseolar syphilide, i. 115 
Rose’s operation for hare lip, ii. 154 
Rouge’s operation for malignant disease 
of nasal fossex, ii. 316 
Round-celled sarcoma, i. 216 
Roux’s gastroenterostomy en Y, ii. 646 
Rubber gloves, sterile, use of at 
operations, i. 9 
Rubrospinal tract, fibres of, ii. 2 
Rupia, i. 116 
Rupture of aneurysm, i. 271 
of arteries, subcutaneous, i. 256 
of bladder, ii. 861 
of bronchus, ii. 436 
of bulbo cavernosus, ii. 896 
of colon, ii. 525 
of diaphragm, ii. 462 
of duodenum, ii. 636 
of Fallopian tube, ii. 528 
of gall-bladder, ii. 528 
of heart, ii. 437 
of hydrocele, ii. 953 
of internal carotid artery, ii. 24 
of kidney, ii. 519 
of liver, ii. 518 
of membrana tympani, ii. 324 
of nerves, i. 328 
of ovarian oyst, ii. 528, 729, 981 
of perineum, ii. 962 
of rectum, ii. 526 
of rectus abdominis, ii. 529 
of small intestine, ii. 523 
of spleen, ii. 519 
of stomach, ii. 523, 612 
of uretbra, i. 486; ii. 894 
of urinary bladder, ii. 526 
of uterus, ii. 527, 963 
of veins, subcutaneous, i. 280 
Russell’s viper venom, i. 57 


Sabourand, erythema dose of X-rays, i. 
754 


Sacculated aneurysm, i. 268 
Sachs Georgi reaction in syphilis, i. 109 
Sacrococcygeal sinuses, ii. 115, 778 
tumours, congenital, ii. 115 
Sacro-iliac joint, acute infections of, 1. 
621 
diseases of, i. 620 


Sacro-iliac joint, strains and dislocations 
of, i, 488; ii. 103 
tuberculosis of, i. 621; ii. 133 
X-ray examination of, i. 741 
strain, i. 384; ii. 103 
Sacrum, fracture of, i. 488 
X-ray examination of, i. 741 
Saddle nose in congenital syphilis, ii. 
303 
ulcer (gastric ulcer), ii. 615 
Saemische’s section, ii. 247 
St. Anthony’s fire, i. 72 
Saline infusion, i. 54 
solution, normal, sterile, as antiseptic, 
i.4 
Salivary caloulus, ii. 212 
fistulse, ii. 211 
glands and ducts, injuries to, ii. 211 
infections of, ii. 214 
surgical anatomy of, ii. 190, 210 
tuberculosis of, ii. 216 
tumours of, ii. 217 
Salivation, excessive (ptyalism), ii. 219 
Salpingitis, acute, ii. 725, 974 
chronic, ii. 975 
complicating gonorrhea, i. 86 
gonococcal, ii, 974 
pneumococcal, ii. 974 
Sand tumours of brain (psammoma), ii. 
45 
Saphenous varix, i. 285 
differentiation from femoral hernia, 
ii. 598 
Sappey, subareolar plexus of, ii. 464 
Sapreemia, i. 74; id. 970 
signs, prognosis and treatment of, i. 
75 


Saprophytes, i. 32 
Sarcinee, i. 30 
Sarcoma, i. 215 
alveolar, i. 216 
choroidal, ii. 258 
classification of, i. 215 
clinical appearances of, i. 217 
differential diagnosis of, i. 218 
dissemination of, i. 215 
giant-celled, i. 213 
lympho-, i, 216 
melanotic, ii. 263 
mixed-celled, i. 217 
of bladder, ii. 880 
of bone, i. 577 
central or endosteal, i. 580 
clinical appearances, i. 580 
diagnosis of, 1. 581 
differential diagnosis from 
secondary deposita of 
carcinoma, i. 582 
treatment, i. 584 
peripheral or subperiosteal, i. 577 
differential diagnosis, i. 578 
579 
treatment of, i. 579 
of brain, primary, ii. 44 
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Sarcoma of breast, clinical appearances 
and treatment of, ii. 489 
round-celled, ii. 488 
spindle-celled, ii. 488 
of kidney in adults, ii. 848 
in infants, ii. 848 
of liver, ii. 744 
of maxilla, ii. 181 
of musole, i. 390 
of nose, ii. 309 
of ovaries, ii. 976 
of palate, ii. 168 
of peritoneum, ii. 555 
of rectum, ii. 806 
of scalp, ii. 63 
of skull, ii. 86 
of small intestine, ii. 669 
of spine, ii. 136 
of stomach, ii. 635 
of subcutaneous tissue, i. 245 
of tendon sheaths, i. 395 
of testicle, ii. 945 
of thyroid, ii. 422 
of tongue, ii. 200 
of tonsil, ii. 345 
of uterus, ii. 973 
on scalp, ii. 63 
osteogenetic i. 577 
periosteal, differential diagnosis from 
acute osteitis, i. 540 
pulmonary metastases of, i. 215 
retroperitoneal, causing severe 
hemorrhage, ii. 520 
round-celled, i. 216 
secondary, of lymphatic 
i. 323 
spindle-celled, i. 217 
treatment of, i. 218 
by X-rays, i. 218, 756 
Saturday night paralysis, i. 360 
Sayre’s method of fixation in fractures of 
clavicle, i. 449 
Scab, healing under a, i. 70 
Scabies, i. 237 
Scalds, 1. 58 
clinical features of, i. 58 
See also under Burns. 
Scalenotomy, ii. 389, 456 
Scalp, abscess of, subaponeurotic, ii. 60 
subpericranial, ii. 60 
subcutaneous, ii. 60 
adenoma of, ii. 62 
air-containing swelling of 
(pneumatocele), ii. 64 
aneurysm of, ii. 61 
cirsoid, ii. 62 
arterial varix of, ii. 62 
avulsion of, complete, treatment of 
ii. 59 
blood supply of, ii. 55 
Cook’s peculiar tumour of, ii. 61, 63 
oyats of, dermoid, ii. 61 
sebaceous, ii. 61 
simple serous, ii. 61 


glands, 


Scalp, dangerous area of, ii. 55 
epithelioma of, ii. 63 
hematoma of, ii. 56 
injuries and diseases of, ii. 55, 56, 
60 


lipoma of, ii. 63 
lymphatics of, i. 67 
neevi of, ii. 62 
papilloma of, ii. 63 
plexiform neuroma of, ii. 63 
sarcoma of, ii. 63 
suppuration of, ii. 60 
surgical anatomy of, ii. 55 
tumours of, ii. 61 
wounds of, ii. 58 
complications of, ii. 59 
Scalpels, sterilisation of, i. 10 
Scaphoid. fracture of, i. 478 
Scapula, elevation of, congenital, i. 708 
fractures of, i. 451 
of acromion process, i. 451 
of body, i. 451 
of coracoid, i. 452 
of glenoid, i. 453 
of neck, i. 452 
winging of the, i. 359, 709 
Scarlatinal infection of knee joint, i. 644 
of hip-joint, i. 627 
Scarpa’s fascia, ii. 507 
triangle, ligature of superficial femoral 
artery in, i. 302 
Scarring, process of, i. 2] 
Scars, adherent and unsound, in 
amputation stumps, i. 725 
affections of, i. 24 
malignant disease in, i. 25 
painful, i. 25 
ulceration of, i. 24 
Schiifer’s method of artificial respiration, 
i. 53; ii. 463 
Schede’s operation for chronic empyema 
sinus, ii. 448 
Schiotz tonometer, ii. 235 ‘ 
Schistosomum hematobium, i. 139 
Schlatter’s disease, i. 507, 545 
Schlosser’s method of alcohol injection in 
treatment of trigeminal neuralgia, i. 
346 
Schoemacher’s gastrectomy, ii. 619 
Sciatic and internal] pudic arteries, 
ligature of, i. 304 
nerve, great, lesions of, i. 8370, 372 
treatment of, i. 372 
type of dorsal dislocation of hip joint, 
i. 489 
Sciatica, i. 370 
causes of, i. 370 
clinical features of, i. 371 
treatment of, i. 371 
Scirrhous carcinoma, i. 187, 189; ii. 492 
Sclavo’s serum in treatment of anthrax, 
i. 97 
Sclera, diseases of, ii. 250 
Scleritis, ii. 239, 250 
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Scoliosis, ii. 92, 141 


associated with unilateral paralysis of 


trunk muscles, ii. 144 
causes of, ii. 143 
clinical features of, ii. 144 
compensatory, ii. 143 
congenital, ii. 143 
degrees of, ii. 142 
hysterical, ii. 144 
rickety, ii. 143 
static, ii. 144 
treatment of, ii. 145 
spinal jacket in, ii. 145 
Scorbutic hemarthrus, i. 618 
hemorrhage into knee-joint, i. 646 
Scotometer, ii. 286 
Elliott’s, ii. 286 
Bishop Harman’s, ii. 286 
Scrotal hernia, ii. 580 
Scrotum, acute infection of, ii. 955 
carcinoma of, ii. 956 
cellulitis of, ii. 955 
chronic infection of, ii. 956 
cysts of, ii. 956 
diseases of, ii. 955 
injuries of, ii. 932 
lacerations of, ii. 932 
lupus of, ii. 956 
neoplasms of, ii. 956 
sinus in, ii. 957 
swellings of, differential diagnosis of, 
ii. 957 
syphilis of, ii. 956 
Scurvy, adult, bone changes in, i. 572 
bone affections in, i. 572 
hemorrhage in, i. 57, 572, 573 
infantile, i. 5672 
bone changes in, diagnosis from 
rickets, i. 563 
intraperitoneal hemorrhage in, ii. 
520 
Sebaceous cysts, i. 223, 247 
_ of breast, ii. 482 
of scalp, ii. 61 
glands, adenoma of, i. 178 
Secondary abscesses, pyzemic, i. 76 
hemorrhage, causes and treatment, i. 
51 
complicating compound fractures, 
i. 435 
radiations, i. 736 
suture of nerves, i. 335 
of wounds (union of granulations), 
i. 46 
syphilis, bone lesions in, i. 553 
tumours of lymphatic glands, i. 321 
Semilunar and carpal bones, dislocation 
of, i. 477 
cartilages, cysts of, i. 512 
injuries of, i. 510 
fold of Douglas, ii. 508 
Semi-membranosus burea, lesions of, i. 


400 
Seminomata, ii. 945 


Senile gangrene, i. 156, 157 
tuberculosis affecting bone, i. 547 
of shoulder joint, i. 660 
Sensations, deep, sensory fibres of 
peripheral nerves carrying, i. 326 
Sensibility, protopathic, i. 327 
Sensory centres and tracts in brain, ii. 5 
changes due to complete division 
of nerves, i. 330 
distribution of spinal nerve roots, i. 
354, 355 
fibres of peripheral nerves, i. 326 
irritants (war gases), i. 818 
Sentinel pile of Ball, ii. 782 
Sepsis causing delayed healing of wounds, 
i. 46 


chronic, causing elephantiasis, i. 252 
Septic traumatio fever, i. 74 
Septiceemia, i. 75 

chronic, i. 76 

complicating gonorrhea, i. 85 

erythematous and purpuric rashes in, 

i. 239 

post-operative, i. 17 

puerperal, ii. 970 

signs, prognosis and treatment of, i. 75 

temperature in, i. 75 
Sequestration dermoids, i. 220 
Sequestrum, i. 152 

of bone, i. 531 

tuberculous, i. 548 
Sera, antitetanic, i. 44, 91 
antitoxic, use of, i. 35 

sickness, i. 36 

clinical signs of, i. 36 

synovitis, i. 614 

therapy in septicemia, i. 75 
Serous cysts of breast, ii. 482 

of neck, ii. 402 
Sheath of Schwann, i. 326] 
Shins, toxic cedema of, i. 251 
Shipway’s apparatus for administration 
of warmed vapour of ether, 
chloroform or mixture, i. 780 
for chloroform anesthesia, i. 790 
Shirt stud abscess, i. 229 
Shock, i. 51, 801 

in fractures, i. 408 

surgical, i. 52 
Shoulder and Shoulder joint, 

amputation through, i. 723 

arthritis of, acute, differential 

diagnosis of, i. 659 

caries sicca of, i. 660 

disease of, signs of, 1. 658 

dislocation of, i. 455 

after-treatment in, i. 457 

complicated by fracture of upper end 
of humerus, i. 458 

complications of, i. 456 

congenital, i. 708 

luxatio erecta, i. 458 

recurrent, i. 459 g 

reduction of, i. 456 
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Shoulder and Shoulder joint—contsnued. 
dislocation of, signs of, i. 456 
subclavicular, i. 458 
subcoracoid, i. 457 
subglenoid, i. 458 
subspinous, i. 458 
supracoracoid, i. 457 
types of, i. 455 
unreduced, i. 458 
excision of, i. 729 
hysterical contracture of, i. 661 
infection of, chronic, i. 659 
primary osseous type, i. 660 
primary synovial type, i. 660 
inflammation of, acute, i. 658 
inflammatory effusion into, i. 657 
injuries of, treatment of, general 
considerations in, i. 460 
minor injuries of, i. 459 
osteoarthritis of, i. 660 
pyogenic infection of, i. 658 
stubbed, i. 460 
spica in treatment of fractures of 
clavicle, i. 452, 453 
surgical anatomy of, i. 657 
synovitis of, i. 658 
_ tuberculosis of, i. 660 
X-ray examination of, i. 741 
Sialoadenitis, submaxillary and 
sublingual, ii. 216 
Sialography, ii. 211 
Siderosis, ii. 261 
Sigmoidoscope, use of, ii. 652, 778 
Silk for ligatures, i. 50 
preparation of, i. 9 
eet gut for ligatures, preparation 
of, 1. 9 
Sinclair’s skate and foot piece, i. 421, 
422 
Singer’s nodes, ii. 371 
Sinks, sterilisation of, i. 10 
Sinus, empyema, chronic, ii. 447 
formation of, causes of, i. 29, 147 
frontal, affections of, ii. 309 
chronic infection of, ii. 311 
renal, ii. 833 
sacro-coccygeal, ii. 115, 778 
scrotal, ii. 957 
venous, i. 254 
Sinuses, air, X-ray examination of, i. 
739 
nasal, diseases of, ii. 309 
sacrococcygeal, ii. 115, 778 
Sinusitis, frontal, acute, ii. 309 
treatment of, ii. 310 
Skeletal lipoid granulomatosis, i. 574 
Skeleton splints, i. 419 
extension with, methods of, i. 420, 
types of, i. 423 
Skew deviation of eyes, ii. 232 
Skin, and neighbouring tissues, cysts of, 
_ 4, 247 
and subcutaneous tissue, fibromata in, 
i. 196, 245 


Skin, blisters of, i. 226 
bruises of, i. 225 
burns and scalds of, i. 225 
capillary hemangioma of, i. 245 
connective tissue, tumours of, i. 245 
contusions of, i. 225 
dermoid cysts in, i. 247 
epithelial tumours of, i. 240 
fibromata of, i. 196, 245 
firm nodules of (tuberculous), i. 235 
generalised infections of, i. 234 
grafting, i. 148 
pedicle graft, cigarette or tube graft, 
i. 160 
Reverdin’s method, i. 149 
technique of, i. 148, 149 
Thiersch method, i. 149 
Wolfe’s method, i. 149 
growths of, i. 240 
hypertrophy of, i. 226 
incised wounds of, i. 225 
infections of, i. 227 
pyogenic, i. 228 
injuries and diseases of, i. 225, 226 
lacerated wounds of, i. 225 
localised lesions of, i. 228 
malignant connective tissue tumours 
of, i. 245 
epithelial tumours of, i. 242 
melanotic cancer of, i. 244, 245 
neurofibromata of, i. 245 
neuropathic affections of, i. 248 
of breast, involvement of, in 
carcinoma, ii. 490 
parasitic lesions of, i. 237 
pigmentation from scars, i. 225 
preparation for operation, 1. 11 
rashes of, due to toxemia, i. 239 
scars of, affections of, i. 225 
specific infections of, 1. 235 
spreading gangrene Of, i. 163, 235 
squamous-celled carcinoma of, i. 242 
surgical anatomy of, i. 225 
syphilitic lesions, 1. 237 
thickened nodules due to foreign 
bodies or mild infective foci, i. 234 
trophic changes in, due to complete 
division of nerves, i. 332 
tuberculous ulcers of, i. 236 
vascular affections of, i. 247 
Skull, acute suppurative osteitis of, ii. 84 
anterior fossa of, fracture of, ii. 76 
atrophy of, ii. 87 
base of, fractures of, ii. 74 
prognosis of, ii. 79 
treatment of, ii. 79 
various causes and formas of, ii. 
75-79 
birth fractures of, ii. 80 
chronic osteoperiostitis of, ii. 85 
congenital conditions of, ii. 81 
contusions of, ii. 65 
cutting of bone flap in, ii. 89 
diffuse gummatous osteitis of, 1. 555 
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Skull, fractures of, ii. 65 
in children, treatment of, ii. 73 
hypertrophy of, ii. 88 
inflammatory affections of, ii. 84 
injuries and diseases of, ii. 55, 64 
methods of opening, ii. 88 
middle fossa of, fracture of, ii. 77 
new growths of, ii. 86 
operations on, ii. 88 
osteoma of, ii. 86 
permanent opening in, method of 
making, ii. 88 
posterior fossa of, fracture of, ii. 78 
sarcoma of, ii. 87 
secondary carcinoma of, ii. 87 
surface markings of, ii. 4, 6 
surgical anatomy of, ii. 55, 64 
syphilitic disease of, ii. 85, 86 
tuberculosis of, ii. 85 
vault of, fractures of, ii. 65 
compound, treatment of, ii. 70 
depressed, ii. 68 
fissured, ii. 67 
pond and gutter forms of, ii. 66, 68 
punctured, ii. 68 
simple depressed, treatment of, ii. 
71 
symptoms of, ii, 68-70 
treatment of, ii. 70 
venous sinuses of, injuries of, ii. 24 
thrombophlebitis of, ii. 34 
X-ray examination of, i. 738, 752 
Sleeplessness, post-operative, i. 15 
Slings in treatment of fractures, i. 426 
uses and methods of application, 
i. 426-428 
Slit-lamp in examination of eye, ii. 224 
Slough, formation of, i. 70, 143, 152 
Smallpox, vaccination in, i. 35 
Smell and taste, centres for, in brain, 
ii, 5 
Smith (Greig) operation for fecal fistula, 
ii. 676, 701 
Smith-Petersen pin, i. 495 
Smith’s fracture, i. 476 
method of reduction of dislocated 
shoulder, i. 457 
Smoker’s patch on tongue, ii. 195 
Snail track ulcers, syphilitic, 1. 
150 
Snake bite, i. 40 
Snap or spring finger, i. 715 
Snapping hip, i. 385, 682 
knee, i. 513 
Snuffies, in congenital syphilis, i. 127 
Sobenheim’s serum in treatment of 
anthrax, i. 97 
Sodium amytal, i. 785 
Soft chancre, i. 87, 152 
corn, i. 176 
palate, ii. 336 
new growths of, ii. 344 
sores on penis, ii. 912 
tissues, wounds of, i. 801 


116, 


Sounding for stone in bladder, ii. 873 
Sore throat, syphilitic, i. 115 
Souttar’s tube, ii. 361 
Spasm of tongue, ii. 209 
Spasmodic torticollis, i. 353; ii. 393 
Specific infections, i. 65, 80 
classification of, i. 80 
uloers, i. 143 
Speech, reading and writing, centre for, 
in brain, ii. 5 
Spence’s anterior racquet amputation, i. 
723 
Spermatic cord, ii. 891 
diffuse hydrocele of, ii. 934, 951 
diseases of, ii. 948 
encysted hydrocele of, ii. 934, 951 
hematocele of, ii. 932 
infection and pus formation in, 
complicating gonorrhoea, i. 84 
injuries of, ii. 932 
neoplasms of, ii. 951 
thromboangiitis of, ii. 932 
torsion of, ii. 932 
Spermatocele, ii. 947, 953, 957 
Spermatorrhoea, ii. 960 
Spes phthisica, i. 601 
Sphenoidal sinus, affections of, ii. 314 
Spheroidal-celled carcinoma, i. 189; ii. 
491 
Spider neevus, i. 245 
Spina bifida, ii. 112 
clinical features of, ii. 114 
occulta, ii. 115 
treatment of, ii. 114 
‘Spina ventosa,” i. 549, 552 
Spinal accessory nerve, lesions of, i. 
353 
anesthesia, i. 795 
contra-indications to, i. 799 
difficulties and dangers, 1. 798 
landmarks for site of puncture, i. 
797 
preparation of patient for, i. 796 
technique of injection, i. 797 
and general anesthesia, combined, i. 
799 
Spinal caries, ii. 117 
abscess formation in, ii. 119, 121 
clinical features of, ii. 120 
course and prognosis of, ii. 123 
deformity in, ii. 118, 121 
correction of, ii. 126 
in dorsal region, ii. 129 
in lumbar region, ii. 130 
in lumbosacral region, ii. 133 
in upper cervical region, ii. 128 
morbid anatomy of, ii. 118 
nervous symptoms in, ii. 121 
osteitic form, ii. 118 
pain in, ii. 120 
periosteal form, ii. 118 
rigidity in, ii. 120 
treatment of, ii. 123 
Albee’s operation for, ii. 126 
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Spinal caries, treatment of, Hibbs’s 
operation for, ii. 126 
immobilisation methods in, ii. 
124 
laminectomy for, ii. 127 
X-ray appearances in, ii. 122 
Spinal column, bones of, tumours of, ii. 
35 


complete lesions of, ii. 103 
compression-fracture of, ii. 105 
deformities of, ii. 140 
dislocations of, ii. 109 
complete, ii. 109 
incomplete, ii. 109 
fracture-dislocation of, ii. 106 
fractures of, i. 805; ii. 104 
complete, ii. 106 
clinical features, ii. 107 
treatment of, ii. 108 
incomplete, ii. 104 
treatment of, ii. 105 
injuries of, ii. 103 
lamine of, fractures of, ii. 104 
partial fractures of the bodies (com- 
‘pression fracture), ii. 105 
partial lesions of, ii. 103 
spinous process of, fractures of, ii. 104 
sprains of, ii. 103 
transverse process of, fractures of, ii. 
105 
tumours of, ii. 135 
X-ray examination of, i. 740 
Spinal cord and brain, motor and sensory 
tracts in, diagram of, ii. 3 
and meninges, tumours of, ii. 136 
cervical region, injuries of, ii. 100 
cervico-dorsa] region, injuries to, 
ii. 99 
concussion of, i. 805; ii. 93 
conus medullaris region, injuries of, 
ii. 99 
diseases of, ii. 112 
division of, incomplete, ii. 100 
treatment of, ii. 101 
dorsi-lumbar region, injuries to, ii. 
99 
hemisection of, ii. 101 
injuries of, ii. 93 
at different levels, ii. 98 
indications for and against 
laminectomy, ii. 101 
lumbo-sacral region, injuries of, ii. 
98 * 
surgical anatomy of, ii. 92 
thoracic region, injuries to, ii. 99 
transverse lesions of, total, ii. 96 
clinical features, ii. 96 
treatment of, ii. 98 
tumours of, ii. 135 
localisation of, by lipiodol, ii. 137 
symptoms of, ii. 135, 136 
treatment of, ii. 138 
X-ray examination of, i. 753 
lipiodol injection in, i. 753 


Spinal curvature, ii. 140 
hemorrhage, ii. 94 
extramedullary, ii. 94 
intramedullary, ii. 95 
jacket in treatment of scoliosis, ii, 
145 
meningitis, ii. 102 
acute, ii. 138 
chronic, ii. 139 
myelitis, ii, 102 
nerve roots, lesions of, i. 374 
posterior, division of, i. 374 
sensory distribution of, i. 354, 
355 
nerves, i. 353 
neurasthenia, traumatic, ii. 102 
pressure, ii. 8 
Spindle-celled sarcoma, i. 217 
Spine, actinomycosis of, ii. 117 
acute osteitis of, ii. 116 
arthritis deformans of, ii. 133 
congenital deformities of, ii. 112 
diseases and injuries of, ii. 92, 112 
diseases of, inflammatory, ii. 116 
gonorrhea] rheumatism of, ii. 117 
gunshot wounds of, i. 804 
hydatid cysts of, ii. 117 
hysterical, ii. 134 
osteoarthritis of, ii. 133 
penetrating wounds of, ii. 110 
surgical anatomy of, ii. 92 
tuberculous disease of, ii. 117 
tumours of, ii. 135 
typhoid, ii. 117 
Spinocaine for spinal anzsthesia, i. 798 
Spirilla, i. 31 
appearance of, i. 31 
Spirocheste of syphilis, i. 31] 
Sptrocheta pallida, i. 31, 64, 108 
pertenuss, i. 131 
Splanchnic anzesthesia, i. 800 
tetanus, i. 90 
Spleen, cysts of, it. 772 
diseases of, ii. 732, 7'72 
embolism in, i. 264 
enlargement of, ii. 773 
floating, ii. 772 
rupture of, ii. 519 
surgical anatomy of, ii. 771 
swelling of, signs of, ii. 773 
tumours of, ii. 772 
Splenectomy, ii. 774 
Splenic abscess, ii. 772 
ansmia, li. 773 
fever in animals (anthrax), i. 95 
tumour, ii. 771 


Splenomedullary leucocythamia, 
enlarged spleen in, ii. 773 


Splenomegaly, Egyptian, ii. 774 
Gaucher's, ii. 774 
Splenopexy, ii. 772 
Splint for spinal caries permitting 
graduated hyperextension, ii. 125 
sore complicating fractures, i. 435 
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Splintage, good, requirements of, i. 417 
Splints, gutter, i. 417 
in treatment of fractures, i. 416 
padding of, i. 418 
plaster of Paris, i. 417 ‘ 
skeleton, i. 419 
types of, i. 423 
walking caliper, i. 424 
Spondylitis deformans, ii. 133 
syphilitio, ii. 117 
traumatio, ii. 11] 
Spondylolisthesis, ii. 148 
Sponges, marine, sterilisation of, i. 11] 
Spongioblastoma, i. 200; ii. 45 
nee fracture, causes of, i. 406, 
58 
in osteitis deformans, i. 565 
Spore-forming organisms, i. 30 
Spores, formation of, i. 30 
Sporotrichosia, i. 239 
Sprain-fracture, i. 440 
Sprains, i. 38, 440 
clinical appearances and treatment of, 
i. 440 
of ankle joint, i. 522 
of elbow, i. 471 
of hip joint, i. 490 
of knee joint, i. 508 
of spinal column, treatment of, ii. 
103 
of wrist, i. 479 
treatment of, i. 38, 440 
Spreading ulcers, i. 144 
Sprengel’s shoulder, i. 386, 708 
Squamous-celled carcinoma, i. 187 
Squint, ii. 276 
apparent, ii. 277 
concomitant, ii. 279 
latent, ii. 277 
paralytic, ii. 280 
action of eye muscles in, ii. 281 
diplopia in, ii. 280 
false projection in, ii. 280 
investigation of, ii. 280-283 
Stabilarsan in treatment of syphilis, i. 
121 
Stanley, cervical ligaments of, i. 483 
Staphylococci, i. 30, 64 
urethritis, ii. 899 
Staphylococcus aureus causing carbuncle, 
i. 161, 234 
and albus in peritoneal infections, 
ii. 547 
pyogenes, i, 30 
bua, i. 30 
aureus, i. 30 
Staphyloma, posterior, ii. 267 
Staphylorraphy, ii. 165 
Starting pains, i. 444, 588, 601, 624, 648 
Stasis, intestinal, ii. 658 
Static or adolescent flat foot, i. C98 
osteoarthritis, i. 612 
scoliosis, ii. 144 
Status lymphaticus, ii. 406 


sao for ligature of arteries, i. 51, 
4, 


Steam, sterilisation by, i. 7 
Steinman’s pins, i. 421 
Stellate ganglion, i. 375 
Stenosis, duodenal, ii. 639 
pyloric, ii. 625 
Stenson’s duct, fistule of, ii. 212 
Stercoral ulcer, perforation of, ii. 658, 660, 
672, 728 
Stereoscopic X-ray pictures, i. 736 
Sterile normal saline solution as 
antiseptic, i. 4 
paraffin and glycerine as antiseptic, 
i.4 


water as antiseptic, i. 4 
Sterilisation of instruments, i. 10 
methods of, i. 6 
of urinary instruments, ii. 814 
Steriliser, steam, i. 7 
Sterility and impotence, ii. 958 
in the male, ii. 958 
in women following gonorrhea, i. 86 
Sternoclavicular articulation, i. 656 
infection of, acute and chronio, i. 
658 
Sternomastoid, congenital induration of, 
ii. 392 
Sternum, diseases of, ii. 439 
fracture of, ii. 429, 431 
syphilitic disease of, ii. 440 
tumours of, ii. 44] 
X-ray examination of, i. 743 
Stiff neck, i. 389; ii. 390 
differential diagnosis from tetanus, i. 
94 


Still’s disease, i. 608 
differential diagnosis from subacute 
rheumatism, i. 606 
Stings and bites, i. 40 
Stitches, various kinds of, i. 43 
when to remove, i. 12, 44 
Stokes-Gritti amputation, i. 722 
Stomach, acute dilatation of, ii. 627 
post-operative, i. 15 
carcinoma of, ii. 631 
contusions of, ii. 612 
diseases of, ii. 614 
diverticulum of, ii. 631 
foreign bodies in, ii. 610, 613 
clinical features and treatment of 
ii. 612, 613 
hair balls in, ii. 613 
hourglass, ii. 625 
injuries of, ii. 612 
leather-bottle, ii. 630 
methods of examination of, ii. 610 
new growths of, ii. 631 
operations on, ii. 640 
penetrating wounds of, ii. 612 
rupture or wounds of, ii. 523, 612 
clinical features of, ii. 612 
treatment of, ii. 613 
sarcoma of, ii. 365 
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Stomach, simple new growths of, ii. 635 
surgical anatomy of, ii. 610 
ulceration of, ii. 615. See also under 

Gastrio ulcer. 
volvulus of, ii. 630 
X-ray examination of, i. 749 

Stomatitis, ii. 168 
aphthous, ii. 169 
catarrhal, ii. 168 
gangrenous, ii. 157 
mercurial, ii. 169 
ulcerative, ii. 169 

Stone in the bladder, ii. 870 
in the ureter, ii. 839 

See also under Calculus. 

Stovaine for spinal anesthesia, i. 796 

Stovaine-Billon, i. 796 

Strabismus, ii. 276 
See also under Squint. 

Strains of sacroiliac joint, 1. 488 

Strangury due to renal stone, ii. 837 

Strapping in treatment of fractures, 

i. 426 

Strawberry gall-bladder, ii. 748 
or mothers’ marks, i. 208 

Streptococcal peritonitis, ii. 547 

Streptococci, i. 30, 64 

Streptothrices, i. 32, 64 

Streptothrix infections, i. 132 
varieties of, i. 31 

Stricture of cesophagus, ii. 357 
of rectum or anus, ii. 784 
of ureter, ii. 847 
of urethra, ii. 888, 901 

false passage in, ii. 904 

Student’s elbow, i. 401 

Stumps, amputation, adherent 

unsound scars in, 1. 725 
conical, i. 725 

contracture of joint above, 1. 725 

infection of, i. 724 

lesions of, i. 723 

pain and tenderness in, i. 724, 725 

sinuses in, i. 724 

sloughing of flaps in, i. 725 

termina] neuromata in, i. 329, 724 

wasting of, i. 724 

Stye (external hordeolum), ii. 238 

Styptics, i. 49 

Subarachnoid space, ii. 1 

Subareolar plexus of Sappey, ii. 464 

Subastragaloid dislocation, i. 523 

Subclavian aneurysm, i. 812 
artery, ligature of, i. 297 

Subclavicular dislocation of shoulder, 
i. 458 

Subconjunctival hemorrhage, ii. 243 

Subcoracoid dislocation of shoulder, i. 457 

Subcranial abscess, ii. 30 

Subcrureal bursa, lesions of, i. 399 

Subcutaneous lipomatosis, diffuse, i. 193 
tissue, injuries and diseases of, i. 225 

tumours of, i. 245 
whitlow, i. 229, 240 


and 


e 
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Subcuticular whitlow, i. 228, 249 
Subdeltoid bursa, i. 657 
lesions of, i. 401 
bursitis, i. 460 
Subdural hemorrhage, ii. 18, 24 
treatment of, ii. 25 
hemorrhagic cyst, ii. 25 
Subfascial lipomata, i. 193 : 
Subglenoid dislocation of shoulder, i. 
458 


Subgluteal abscess, ii. 131 
Subhyoid bursa, enlarged, ii. 402 
Sublingual abscess, ii. 195 
gland, ii. 211 
tumours of, ii. 219 
sialoadenitis, ii. 216 
Subluxations of joints, i. 44] 
of radius, i. 470 
Submammary abscess, ii. 474 
Submaxillary glands, i. 306; ii. 211 
tumours of, ii. 219 
sialoadenitis, ii. 216 
Submental glands, i. 306 
Submucous lipomata, i. 194 
rectal abscess, ii. 787 
Subnormal] temperature, significance of, 
i. 79 
Subpatellar bursa, lesions of, i. 399 
Subperiosteal hemorrhages in infantile 
scurvy, i. 572 
nodes, i. 533 
whitlow, i. 233 
Subphrenic abscess, ii. 543 
differential diagnosis of, ii. 544 
treatment of, ii. 544 
Sub-sartorial bursa, i. 400 
Subscapularis bursa, i. 657 
Subserous lipomata, i. 194 
Subspinous dislocation of shoulder, i. 
458 
Substantia propria, ii. 244 
Subsynovial lipomata, i. 194 
Subungual exostosis, i. 204, 250 
Sulphanilamide, i. 76, 83, 808 ; ii. 33 
Sunburn, i. 63 
Superficial inguinal glands, i. 306 
Superior longitudinal sinus, injuries of, 
ii. 24 
thrombosis of, ii. 36 
Suppuration, clinical signs of, i. 21, 26 
incision in treatment of, i. 28 
in maxillary antrum, ii. 311 
localised, i. 65 
of aneurysms, i. 271 
of scalp, ii. 60 
process of, i. 26, 64 
Suppurative cholangitis, ii. 737, 746 
pylephlebitis, i. 77 
Supraciavicular glands, i. 307 
Supracondylar fracture, i. 503 
of humerus, i. 463 
reduction and treatment of, 1.464 
Supramammary abscess, ii. 473 
Supraorbital neuralgia, i. 348 
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Suprapubic aspiration for relief of 
retention due to impassable 
stricture of urethra, ii. 908 

cystostomy for relief of retention due 
to impassable stricture of urethra, 
ii. 908 

cystotomy, ii. 886 

fistula, ii. 882 

prostatectomy, ii. 925 

region, lymphatics of, i. 66 

Suprarenal] body, ii. 807 
tumours of, ii. 852 

Suprascapular nerve, lesions of, i. 360 

Surgical emphysema, i. 166, 225; ii. 433 

kidney, ii. 827 
shock, i. 52 

Suture in operative 

fractures, i. 431 
of arteries, i. 290 
of intestines, ii. 698 
of nerves, primary, i. 334 
of tendons, i. 717 

Sutures, i. 9 

materials used for, i. 42, 43 
preparation of, i. 9 
various kinds of, i. 43 

Swabs, sterilisation of, i. 10 

Swelling in inflammation, i. 19 

Sycosis on face, ii. 157 

Sylvester’s method of artificial 

respiration, i. 53; ii. 463 

Symblepharon, ii. 239 

Syme’s amputation, i. 721 

operation of excision of aneurysmal 
sac, i. 293 
for removal of tongue, ii. 206 
shouldered staff, ii. 906 
urethrotomy, ii. 906 
Sympathetic nervous system, anatomy 
of, 1. 375 
paralysis, i. 377 
surgery of, i. 376 
Sympatheticectomy, gastric, ii. 362 
periarterial, i. 378 

Syndactylism, i. 706, 714 

Synechiee, 11. 253 

Synovial membrane, i. 585 
changes in, in joint injuries, i. 438 

Synovitis, i. 592 

acute, i. 588 
gummatous, i. 604 
of elbow joint, i. 663 
of hip, i. 630 
symmetrical (Clutton’s joints), i. 
604, 605 
in Japanese rat-bite fever, i. 598 
in zymotic fevers and influenza, i. 614 
influenza! and dysenteric, of hip joint, 
i. 629 
of shoulder joint, i. 658 
purulent, i. 593 ‘ 
pathology and treatment of, i. 504 
secondary or pysmic, i. 595 
serous, chronic, i. 587 
BM.8. 


treatment of 


Synovitis, serum, i. 614 
tuberculous, i. 393 
Syphilide, nodular cutaneous, i. 116 
tubercular, i. 116 
Syphilis, i. 108 
acquired, i. 109 
incubation period and stages of, i. 
110 
second stage of, joint pains in, i. 604 
clinical features, i. 111 
congenital, i. 110, 126 
bone changes in, i. 128 
diagnosis from rickets, i. 563 
clinical appearances, i. 127 
Colles’ law in, i. 126 
differential diagnosis of, i. 129 
joint affections in, i. 604 
saddle nose in, ii. 303 
treatment of, i. 129 
Wassermann reaction in, i. 129 
diagnosis of, laboratory methods, i. 109 
Sachs-Georgi reaction in, i. 109 
Wassermann reaction in, i. 109 
in relation to aneurysms,1. 267 
in relation to marriage, 1. 126 
insontium, i. 110 
intracranial, ii. 4] 
methods of infection, i. 109 
of bone, i. 553 
clinical appearances and treatment 
of, i. 555 
of joints, i. 604 
of kidney, ii. 847 
of liver, ii. 739 
of nose, ii. 303 
of pharynx, ii. 348 
of scrotum, ii. 956 
of tonsils and faucial region, ii. 338 
of vulva, ii. 966 
parchment induration of Ricord in, 
i, 112 
primary sore, i. 111 
primary stage, i. 111 
prognosis of, i. 121 
secondary, cyclitis in, i. 116 
iritis in, i. 116 
osteoscopic pains in, i. 553 
peripheral subperiosteal 
in, i. 553 
stage of, i. 111, 113 
cutaneous rashes of, i. 114 
spirochste of, i. 31, 108 
tertiary stage, i. 117 
bone lesions in, i. 553 
gummatous synovitis in, i. 604 
third stage of, clinical appearances, i. 
119 
treatment of, by arsenical 
compounds, i. 121, 122 
by bisrouth salts, i. 122, 123 
by meroury, i. 123 
by stabilarsan, i. 121 
general, i. 12] 
iodide in, i. 124 
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Syphilis, treatment of, local, i. 125 
routine of, i. 122 
Syphilitic affections of breast, ii. 480 
of epididymis, ii. 942 
of penis, ii. 912 
of testis, ii. 942 
bursitis, i. 398 
cutaneous lesions, i. 237 
disease of jaw, ii. 179 
of larynx, ii. 375 
of lip, ii. 158 
of skull, ii. 85, 86 
of sternum, ii. 440 
of tongue, ii. 197 
endarteritis obliterans, i. 264 
epiphysitis, i. 556 
infection of wrist joint, i. 667 
iritis, ii, 254 
lupus, i. 116 
lymphadenitis, i. 316 
lymphangitis, i. 310 
myositis, i. 387 
osteo-periostitis, i. 111 
pemphigus, i. 127 
psoriasis, i. 116 
secondary ulcers, i. 150 
sores, primary, on abdominal! wall, 
ii. 529 
spondylitis, ii. 117 
tenosynovitis, i. 394 
ulceration of palate, ii. 167 
of rectum, ii. 783 
ulcers, i. 150 
Syringomyelia, ii. 140 
Syringomyelocele, ii. 1]3 


Tabes, bladder crises in, ii. 884 
dorsalis, i. 111 
clinical features of, i. 120 
neuropathic arthritis in, i. 614 
gastric crises of, resembling acute 
abdominal disease, ii. 536, 730 
mesenterica, ii. 657 
Tables, sterilisation of, i. 10 
Tenia echinococcua, i. 137 
solium, i. 139 
Talipes, i. 691 
acquired, i. 691 
caloaneo-varus, i. 695 
calcaneus, i. 694 
paralytic, i. 697 
congenital, i. 691 
equino-varus, i. 693 
paralytic, i. 696 
equinus, i. 692 
treatment of, in acquired cases, i. 696 
in congenital cases, i. 695 
valgus, i. 694 
varus, i. 693 
Tannic acid in burns, i. 60 
Tapping of hydrocele, ii. 953 
Tarsal joint, acute arthritis of, i. 655 
chronic arthritis of, i. 655 
disease of, i. 655 ; 


Tarsometatarsal dislocations, i. 523 
Tarsus, fractures of, i. 523 
Taylor’s brace, ii. 126 
Taxis in reduction of hernia, ii. 567 
risks of, ii. 574 
Teale’s probe-pointed gorget, ii. 908 
Teeth, cysts of, ii. 175 
diseases of, ii. 173 
extraction of, ii. 176 
in congenital syphilis, i. 128 
sockets of, bleeding, ii. 177 
surgical anatomy of, ii. 173 
X-ray examination of, i. 739, 748 
Teevan’s urethrotome, ii. 906 
Temperature in its relation to disease, i. 77 
in acute abdominal diseases, ii. 722 
in pysemia, i. 77 
in septicemia, i. 75 
sensation of, testing of, i. 327 
subnormal, significance of, i. 79 
Temporal artery, superficial, ligature of, 
i. 297 
Temporomandibular joint, affections of, 
i. 669 
differential diagnosis of, i. 670 
excision of, i. 729 
internal derangement of, i. 441, 670; 
ii. 188 
Temporosphenoidal abscess, ii. 39 
Tendo Achillis, rupture of, i. 383 
Tendon and Tendons, 
cysts of, i. 390 
diseases of, i. 391 
division of, i. 381 
treatment of, i. 381 
inflammation of, i. 388 
injuries of, i. 383 / 
lengthening, i. 717 
operations on, i. 716 
rupture of, subcutaneous, i. 382 
treatment of, i. 382 
sheaths, i. 390 
sheaths, cysts of, 1. 396 
diseases of, i. 391 
injuries of, i. 390 
myeloma of, i. 395 
sarcoma of, i. 395 
suppuration in, i. 391 
syphilis of, i. 394 
tuberculosis of, i. 393 
tumours of, i. 394 
shortening of, i. 718 
slipping of, i. 385 
structure of, i. 380 
surgical anatomy of, i. 380 
suture of, i. 717 
transplantation, i. 718 
in lesions of musculospiral nerve, 
i. 363 
Tennis elbow, i. 471 
Tenosynovitis, acute, i. 391 
crepitating, chronic, i. 391 
gonococoal, i. 392 
gouty, i. 394 
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Tenosynovitis, gummatous, i. 394 
suppurative, acute, i. 39] 
treatment of, i. 392 
syphilitic, i. 394 
tuberculous, clinical varieties of, i. 393 
treatment of, i. 393 
Tenotomy, i. 717 ° 
Teratoma, i. 219; ii. 945 
Teratomatous cysts, i. 222 
Terminal phalanx of finger, amputation 
of, i. 722 
Tertiary syphilis, bone lesions in, i. 553 
gummata in, i. 117, 160 
ulvers, i. 150 
Testicular dermoid, i. 219; ii. 947 
Testis, acute infections of, ii. 937 
carcinoma of, ii, 945 
congenital abnormalities of, ii. 934 
contusions and wounds of, ii. 931 
cysts of, ii. 947 
descent of, ii. 934 
development and descent of, ii. 891 
diseases of, ii. 937 
ectopic, ii. $91 
fibrocystic disease of, ii. 945 
hypernephroma of, ii. 945 
injuries of, ii. 931 
malignant neoplasms of, ii. 945 
misplaced, ii, 934, 935 
retention cysts of, ii. 947 
sarcoma of, ii. 945 
simple tumours of, ii. 944 
surgical anatomy of, ii. 890 
syphilitic affections of, ii. 942 
torsion of, ii. 932 
tumours of, ii. 943 
undescended, ii. 891, 934 
hernia with, ii. 683 
Torek’s operation for, ii. 936 
Tetanus, i. 87 
acute, 1. 90 
avertin in, 1. 92 
chronig, i. 90 
clinical signs of, i. 88 
complicating compound fractures, 
434 
convulsions in, i. 89 
curarin in, i. 92 
diagnosis of, i. 90 
fulminans, i. 90 
hydrophobicus, i. 90 
mode of action of the toxin, i. 88 
neonatorum, i. 89 
paralyticus, i. 89 
prognosis of, i. 90 
prophylactic serum in, i. 91 
splanchnic, i. 90 
stiff neck in, differential diagnosis of, 
i. 90 
toxoid, i. 91 
treatment of, i. 91 
Tetany, gastric, ii. 627 
thyroid, ii. 413 
Tetracocci, i. 30 
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pei space, subcutaneous whitlow of, 
i. 229 
Thermo-chemical gangrene, i. 161 
Thiersch grafting, i. 149 
Thigh, amputation through, i. 722 
Thomas’s leg splint, i. 423 
splint for fracture of shaft of humerus, 
i. 461 
Thoracic aneurysms, i. 808 
duct, subcutaneous rupture of, ii. 398 
wounds of, i. 307 ; ii. 397 
nerve, long, lesions of, i. 359 
viscera, injuries of, ii. 431 
Thoracoplasty, ii. 455 
apical, ii. 456 
Thoracotomy, exploratory, ii. 458 
in penetrating wounds of lung, ii. 435 
Thoracoscope, ii. 428, 455 
Thorax, concussion of, ii. 428 
wounds of, i. 807 
X-ray examination of, i. 751 
Thread for ligatures, i. 50 
preparation of, i. 9 
Threadworms, ii. 781 
Three-handkerchief method of fixation in 
treatment of fracture of clavicle, i. 448 
Thromboangiitis obliterans, i. 266 
of spermatic cord, ii. 932 
Thrombophlebitis, i. 281 
infective, i. 76 
of venous sinuses, ii. 34 
Thrombosis and embolism, mesenteric, 
li. 559, 695, 727 
causes of, i. 260 
coronary, li. 731 
femoral, complicating acute appendi 
citis, ii. 708 
in varicose veins, i. 287 
of axillary vein, i. 282 
of cavernous sinus, ii. 35 
of lateral sinus, ii. 34, 330 
of superior longitudinal sinus, ii. 36 
due to chlorosis, ii. 36 
post-traumatic, 1. 280 
pulmonary, post-operative, i. 16 
venous, i. 281 
post-operative, i. 17 
Thrombotic gangrene, i. 156, 157 
Thrombus, formation and varieties of, 
i. 255, 261 
red, i. 261 
white, i. 201 
Thrush, ii. 169 
blastomycetes causing, 1. 31 
Thumb, amputation of, i, 722 
metacarpo-phalangeal joint of, dis- 
location of, i. 431 
Thymus gland, ii. 406 
Thyroglossal cysts, i. 221 ; ii. 401 
fistula, ii. 387 
tumours, ii. 199 
Thyroid, accessory, ii. 407 
adenoma of, i. 181; ii. 414 
treatment of, ii. 416 
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Tongue, abscess of, ii. 193 
actinomycosis of, ii. 198 
adenoma of, ii. 200 
angioma of, ii. 200 
black hairy, ii. 198 
blood supply of, ii. 190 
cancer of, ii. 201 
clinical features of, ii. 201 
differential diagnosis of, ii. 203 
prognosis of, ii. 208 
prophylaxis of, ii. 204 
removal of glands in, by block 
dissection, ii. .208 
malignant adenoma of, ii. 422 treatment of, ii. 204 
disease of, ii. 422 by diathermy or endothermy, ii. 
clinical appearances of, ii. 423 207 ‘ 
treatment of, ii. 424 by radium, ii. 207 : 
operations on, ii. 425 application by plaques, ii. 210 
Reidel’s, disease of, ii. 408 distant radium-therapy, ii. 210 
sarcoma of, ii. 423 interstitial method, ii. 210 
stone, ii. 411 intra-cavitary application, ii. 
Thyroidectomy, ii. 425 210 
in cardiac disease, ii. 424, 461 in inoperable cases, ii. 209 
Thyroiditis, acute, ii. 407 congenital affections of, ii. 191 
fibrous, chronic, ii. 408 dental or traumatic ulcers of, ii. 196 
Thyrotomy, ii. 378 dermoid and other cysts of, ii. 199 
Tibia and fibula, deformities of, i. 688 dyspeptic ulcers on, ii. 196 
fracture of, i. 517 endothelioma of, ii. 200 


Thyroid artery, inferior, ligature of, i. 298 
superior, ligature of, i. 296 
carcinoma of, ii. 422 
cartilage, ii. 385 
fracture of, ii. 370 
enlargements of, ii. 409 
clinical features of, ii. 411 
gland, adenoma of, i. 181; ii. 414 
adult gland type, i. 181 
fostal type, i. 181 
diseases of, ii. 407 
surgical anatomy of, ii. 407 
lingual, ii. 199 


clinical features and treatment of, 
i. 518 ; 
associated fractures of, i. 521 
congenital absence of, i. 690 
fractures of, i. 515 
head of, fracture of, 1. 507 
lower epiphysis of, separation of, i. 521 
shaft of, fractures of, i. 515 
spine of, fracture of, i. 507 
tubercle of, separation of, i. 507 
upper end of, fracture of, i. 507 
upper epiphysis of, separation of, 
i. 507 


fibroma of, ii. 200 
geographical, ii. 192 

gumma of, ii. 198 
gummatous ulcer of, ii. 198 
herpetic ulcers on, ii. 197 
inflammatory conditions of, ii. 192 
innocent tumours of, ii. 199 
lipoma of, ii. 200 

lupus of, ii. 196 

lymphatic drainage of, ii. 190 
malignant growths of, ii. 200 
nerve supply of, ii. 190 
neuralgia of, ii. 209 


new growths of, ii. 199 
operations on, after-treatment of, 
ii. 207 


Tibial artery, anterior, ligature of, i. 303 
posterior, ligature of, i. 303 
nerves, anterior and posterior, lesions 


of, i. 374 Kocher’s, ii. 206 
Tibiofibular joint, superior, dislocation of, Langenbeck’s, ii. 206 
1. 515 Regnoli’s, ii. 206 


Syme’s, ii. 206 
Whitehead’s, ii. 205 
papilloma of, ii. 199, 
primary chancre onii 197 
sarcoma of, ii. 200 
secondary syphilitic lesions of, ii. 197 
smoker’s patch on, ii. 195 
spasm or paralysis of, ii. 209 
surgical anatomy of, ii. 190 
syphilitic disease of, ii. 197 
fissures of, ii. 198 
tuberculous ulcers on, ii. 196 
ulcers of, ii. 196 
wounds and injuries of, ii. 192 
Tongue-tie, ii. 191 
Tonsillar gland, i. 307 
Tonsillectomy, ii. 342 


Tic douloureux, i. 345 
Tinea (ringworm), i. 237 
circinata, i. 238 
cruris, i. 238 
of nails, i. 250 
tonsurans, i. 238 
versicolor, i. 239 
Tinel’s sign for estimation of 
regeneration of nerve, i. 334 
Toe nail, ingrowing, i. 249 
Toes, amputation of, i. 720 
dislovation of, i. 523 
deformities of, i. 706 
hypertrophy of, i. 707 
little, contraction of, i. 707 
webbing of, i. 706 
omato tumour, ti. 62 
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Tonsillitis, acute, ii. 338 
chronic, ii. 340 
follicular, acute, diagnosis and 
treatment of, ij. 339 
hypertrophic, simple, ii. 340 
inflammatory, chronic, ii. 341 
superficial, acute, ii. 338 
suppurative, acute, ii. 339 
Tonsils, affections of, ii. 337 
carcinoma of, ii. 345 
faucial, ii. 336 
Luschka’s or nasopharyngeal, ii. 304 
new growths of, ii. 344 
sarcoma Of, ii. 345 
syphilis of, ii. 338 
tuberculous ulceration of, ii. 338 
Toothache, ii. 174 
Tophi in gout, i. 136 
in gouty tenosynovitis, i. 394 
Torek’s operation, ii. 936 
Torsion of gall-bladder, ii. 752 
of omentum, ii. 561 
of pedicle of ovarian cyst, ii. 981 
of spermatic cord, ii. 932 
of testis, ii. 932 
Torticollis, ii. 389 
acute or rheumatic, ii. 390 
chronic, ii. 391 
congenital, ii. 391 
differential diagnosis from tetanus, 
i. 90 
hysterical, ii. 393 
ocular, ii. 283 
reflex, ii. 390 
spasmodic, i. 353; 11. 393 
Touch, epicritic sensation of, testing of, 
i. 327 
Tourniquets, i. 49 
Towels, sterilisation of, i. 10 
Toxeemia, 1. 74 
signs, prognosis and treatment of, i. 
74, 75 
Tox#mic manifestations in skin, i. 239 
Toxic gangrene, i. 159, 167 
goitre, li. 416 
infections, i. 135 
joint diseases, i. 605 
cedema of shins, i. 251 
Toxins, i. 33 
classes of, i. 33 
Toxins, clinical results of action of, i. 
33 
selective action of, i. 33 
Trachea, foreign bodies in, ii. 367 
surgical anatomy of, ii. 363 
Tracheal dilator, ii. 381 
tug in thoracic aneurysm, i. 809 
Tracheotomy, ii. 380 
after-complications of, ii. 383 
after-treatment of, ii. 383 
tubes, Durham’, ii. 381 
Trachoma, ii. 242 
Tract of Gowers, ii. 5 
Tracts of Goll and Burdach, ii. 5 


Transoclomic implantation i. 184 
Transfixion amputation, i. 720 
pins for extension, i. 420 
Transfusion of blood, i. 54, 802 
Transhyoid pharyngotomy, ii. 379 
Transperitoneal nephrectomy, ii. 857 
Transversalis muscle, ii. 508 
Transverse abdominal incisions, ii. 513 
Traquair’s discs, ii. 284 
Traumatic aneurysms, i. 276 
apoplexy, late, ii. 23 
cephalalgia, ii. 28 
cephalhydrocele, ii. 73 
cephalocele, ii. 81 
epilepsy, ii. 27 
gangrene, i. 160 
insanity, ii. 28 
neurasthenia, ii. 26 
after concussion, ii. 12 
osteoarthritis, i. 609 
spondylitis, ii. 111 
ulcers, i. 145, 146 
Trench-foot, i. 63 
Trendelenburg’s operation for varicose 
veins, i. 290 
in pulmonary embolism, ii. 461 
position for abdominal operations, ii. 
511 
test in varicose veins, i. 286 
Treponema pallidum, i. 108 
Trewby’s apparatus, i. 706 
Trichina spiralis, i. 139 
in muscle, i. 387 
Trichinosis, i. 139 
Trigeminal nerve, lesions of, i. 344 
neuralgia, i. 345 
resection of nerve root for, i. 347 
signs and symptoms of, i. 345 
treatment of, i. 346 
Trigger finger, i. 715 
Triple displacement of knee, i. 640, 
646 
Trismus, ii. 184 
in lesions of trigeminal nerve, i. 344 
in tetanus, i. 89 
differential diagnosis of, i. 670 
Trochanter, great, fracture of, i. 497 
lesser, traction fracture of, i. 497 
Trophic changes due to partial nerve 
lesions, i. 338 
in skin due to complete division of 
nerves, 1. 332 
ulcer, 1. 144, 148, 248 
Truss, use of, in hernia, ii. 592 
Trypanosomes, i. 31 
T-shaped fracture of humerus, i. 465 
Tubal abortion, ii. 980 
gestation, ruptured, ii. 729 
Tubercle of tibia, separation of, i. 507 
Tuberculin in diagnosis and treatment, 
i. 105 
Tuberculoma of brain, ii. 45 
Tuberculosis, i. 101 
abscess formation in, i. 103 
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Tuberculosis, calcification in, i. 103 
caseation in, i. 103 
clinical features of, i. 105 
diagnosis of, i. 105 
ileocescal hyperplastic, ii. 665 
intracranial, ii. 4] 
microscopical appearances in, i. 104 
of appendix, ii. 718 
of bladder, ii. 869 
of bone, i. 547 
central osteitis type, 49 
peripheral osteitis type, i. 551 
sclerosing osteoperiostitis, 1. 553 
spina ventosa, 1. 552 
types of, i. 549 
of breast, ii. 479 
of elbow joint, i. 663 
of face, ii. 159 
of Fallopian tubes, ii. 976 
of hip joint, i. 630 
of jaw, ii. 178 
of joints, i. 598 
clinical appearances of, i. 599 
differential diagnosis of, i. 603 
stage of destruction of ligaments 
and capsule, with disorganisation 
of joint, i. 601 
stage of effusion, i. 601 
stage of invasion of cartilage and 
joint cavity, i. 601 
starting pains, i. 601 
treatment of, conservative, i. 602 
operative, i. 602 
varieties of, i. 599 
X-rays in diagnosis, i. 603 
of kidney, ii. 842 
of knee joint, 1. 646 
of lips, ii. 159 
of ovaries, ii. 976 
of pharynx, ii. 348 
of prostate, ii. 917 a 
of sacroiliac joint, i. 621; ii. 133 
of salivary glands, ii. 216 
of shoulder joint, i. 660 
of skull, ii. 85 
of spine, ii. 117 
of vulva, ii. 965 
of wrist joint, i. 667, 668 
pathological anatomy of lesions, i. 103 
predisposing causes of, i. 102 
treatment of, i. 106 
widespread, causing elephantiasis, i. 
252 
Tuberculous abscess, persistent sinus in, 
treatment of, i. 107 
treatment of, i. 107 
ascites, ii. 552 
axillary glands, i. 320 
bursitis, i. 398 
caries of rib, ii. 440 
cervical glands, i. 319 
dactylitis, i. 549, 552 
disease of bowel, ii. 665 
empyema, ii. 447 
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Tuberculous epididymo-orchitis, ii. 940 
glands, calcification of, i. 317 
caseation of, i. 317 
differential diagnosis of, i. 318 
ge tea and suppuration of, i. 
17 
lymphadenoid type of, i. 318 
infection of liver, ii. 739 
inguinal glands, i. 320 
joint, ‘‘ acute,”’ i. 599 
laryngitis, ii. 374 
lesions of abdominal wall, ii. 529 
of skin, 1. 235 
lymphadenitis, i. 316 
lymphangitis, i. 310 
meningitis, ii. 41 
mesenteric glands, ii. 557 
myositis, i. 387 
osteitis as precursor of tuberculous 
arthritis, i. 599 
peritonitis, ii. 550 
proctitis, ii. 781 
pyonephrosis, ii. 844 
pyopneumothorax, ii. 447 
sacroiliac disease, i. 621 
spine, ii. 117 
tenosynovitis, i. 393 
ulceration of rectum, ii. 783 
of tonsils, ii. 338 
ulcers, i. 151 
of skin, i. 236 
on tongue, ii. 196 
vesiculitis, ii. 949 
Tubo-ovarian abscess, ii. 975 
complicating gonorrheea, i. 86 
Tubo-rectal fistula, ii. 790 
Tubular lymphangitis, i. 309 
Tubulo-dermoid cysts, i. 221 
Tumour and Tumours, i. 169 
age incidence of, i. 172 
arising in connective tissues, i. 174, 
192 
arising in epithelium, i. 174 
benign, simple, i. 171 
chronic irritation as cause of, i. 169 
classification of, i. 174 
clinical examination of, i. 172 
containing both epithelial and 
connective tissues, i. 175 
definition of, i. 169 
experimental transplantation of,i. 171 
malignant, i. 171, 211 
metastases of, 1. 171 
mixed epithelial and connective tissue, 
i, 219 
not contagious, i. 171 
of abdominal wall, ii. 530 
of bone, i. 574 
of brain, ii. 44. See also under Brain. 
of breast, ii. 483 
of burs», i. 399 
of carotid body, ii. 405 
of cerebello-pontine angle, ii. 47 
of cerebellum, ii. 47 
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Tumour and Tumours—continued. 
of face and lips, ii. 160 
of gall-bladder and bile-ducta, ii. 760 
of kidney and ureter, ii. 847 
of lymphatic glands, i. 321 
of maxillary antrum, ii. 313 
of mesentery, ii. 559 
of muscles and fascia, i. 389 
of nasal fossa, ii. 307 
of neck, ii. 402 
of nipple, ii. 471 
of palate, ii. 168 
of parotid gland, ii. 217 
of peritoneum and_ retroperitoneal 
tissues, ii. 554 
of pineal body, ii. 47 
of pituitary body, ii. 51 
of ribs and sternum, ii. 441 
of salivary glands, ii. 217 
of scalp, ii. 61 
of spleen, ii. 772 
of spinal cord and meninges, ii. 136 
of spine and spinal cord, ii. 135 
of suprarenal body, ii. 852 
of tendon sheaths, i. 394 
of testes and epididymis, ii. 943 
of tongue, ii. 199 
of upper jaw, ii. 180 
origin and causation of, i. 169 
popular fallacies regarding, i. 174 
sacrococcygeal, congenital, ii. 115 
theories of origin and causation of, i. 
169, 170 
thyroglossal, ii. 199 
treatment of, i. 173 
variation in rate of growth of, i. 171 
Tunica vaginalis, ii. 890, 933 
affections of, ii. 951 
hydrocele of, ii. 952 
injuries of, ii. 931, 933 
Tarbinectomy, partial or complete, ii. 316 
Tympanic cavity, inflation of, ii. 321 
Tympanum of ear, ii. 319 
acute catarrh of, ii. 325 
Typhoid abscess of abdominal wall, ii. 529 
arthritis, i, 598 
affecting hip, i. 629 
cystitis, 11. 869 
disease of larynx, ii. 375 
fever, ii. 731 
infection of knee joint, i. 644 
osteitis, 543, 629 
osteoperiostitis of rib, ii. 440 
perforation of intestine, ii. 660 
spine, ii. 117 
ulcer, perforation of, ii. 660, 728 


Ulceration, i. 143 
in scars, i. 24, 25 
Uleer and Ulcers, 
acute, i. 143 
signs of, i. 70 
base of, i. 71 


Ulcer and Uleers— continued. 


callous, i. 144 

carcinomatous, malignant, showing 
raised everted edges, i. 184 

chronic, i. 143 

classification of, i. 144 

clinical description of, i. 145 

corneal, ii. 246 

crateriform, in carcinoma of breast, 
li. 495 

duodenal, ii. 636 

edge of, i. 70 

floor of, i. 70 

formation of, i. 70 

gastric, ii.615. See also under Gastric. 

gastrojejunal and jejunal, ii. 620 

gouty, i. 136, 144 

gummatous, i. 119, 151 

healing process in, i. 70, 144 

lupoid, i. 144 

malignant, i. 143, 152 

non-healing, causes and treatment of, 
i. 146 

of frenum, ii. 197 

of rectum, ii. 782 

of tongue, ii. 196 
gummatous, ii. 198 

peptic, ii. 620 

perforating, 1. 248 

pyogenic, i. 144, 145 

rodent. See under Rodent. 

secondary, syphilitic, i. 150 

simple, of bladder, ii. 869 

sinus from, i. 147 

snail track (syphilitic), i. 115, 150 

specific, i. 143 

spreading, i. 144 

stercoral, perforation of, ii.658,672, 728 

syphilitic, i. 150 

tertiary, i. 150 

traumatic, 1. 144, 145 

treatment of, 1. 71, 145 

trophic, 1. 144, 148, 248 

tuberculous, i. 151 
of skin, 1. 236 

varicose, i. 144, 147, 287 


Ulceration of palate, ii. 167 
Ulcerative stomatitis, ii. 169 
Ulna and radius, lower end of, fractures 


of, i. 473 

shafts of, fractures of, i. 471 
congenital absence of, i. 707 
dislocation of, i. 470 
fracture of, of coronoid process, i. 468 

of shaft, i. 471 

of upper end of, i. 467 . 

of upper third of shaft, i. 468 

and dislocation of head of 
radius, i. 468 

lower epiphysis of, separation of, i. 477 


Ulnar and median nerves, combined 


lesions of, i. 368 
artery, ligature of, i. 300 
hand, i. 366, 367 
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Ulnar nerve, dislocation of, i. 368 
lesions of, i. 365 
sensory changes in, i. 366 
treatment of, i. 368 
styloid, fracture of, i. 477 
Ultra-violet rays in treatment of 
superficial tuberculous lesions, i. 107 
Umbilical calculus, ii. 529 
hernia, ii. 601 
congenital, ii. 528 
true, ii. 528 
polyp, ii. 528 
Umbilicus, adenoma of, i. 179 
diseases of, ii. 528 
epithelial neoplasms at or around, ii. 
530 
fistula at, ii. 529, 530 
varicose veins around, ii. 530 
Unna’s paste in treatment of chronic 
pyogenic ulcers, i. 146 
Upper extremity, lymphatics of, i. 67 
motor neurone, ii. 3 
Urachal cyst, ii. 528 
Urachus, persistence of, ii. 858 
cysts of, ii. 858 
tumours of, ii. 858 
Ureemia, ii. 816 
post-operative, i. 15, 16 
resembling acute abdominal disease, 
ii. 536, 730 
Uranoplasty, ii. 165 
Urate stones, ii. 835 
Urea concentration test, ii. 815 
Ureter and Ureters, conditions of, 
causing hydronephrosis, ii. 823 
congenital conditions of, ii. 817 
double, ii. 817 
hemorrhage from, ii. 813 
injuries of, ii. 520 
operations on, ii. 854 
methods of exposure of, ii. 855 
stone in, ii. 839 
clinical features and treatment of, 
ii. 840 
stricture of, ii. 847 
surgical anatomy of, ii. 807 
tumours and cysts of, ii. 847 
X-ray examination of, i. 746; ii. 810 
Ureterocele, ii. 818 
Urethra, anterior, ii. 888 
bifid, ii. 892 - 
carcinoma of, ii. 900 
changes in, due to enlarged prostate, 
ii. 920 
congenital abnormalities of, ii. 891 
congestive stricture of, ii. 901 
fibrous or organic stricture of, causes 
of, ii. 902, 903 ‘ 
clinical appearances in, ii. 904 
dilatation in treatment of, ii. 


905 , 
secondary pathological changes 
due to, ii, 903 


treatment of, ii. 904 


Urethra, foreign bodies in, ii. 897 
hemangioma of, ii. 900 
hemorrhage from, ii. 813 
infection of, ii. 898 
injuries and diseases of, ii. 888, 891, 
894 
irrigation of, in treatment of 
gonorrhea, i. 83 
occlusion of, by septum, ii. 89] 
posterior, ii. 888 
prostatic, ii. 888 
rupture of, ii. 894 
complicating fractured pelvis, i. 486 
sounds and bougies for use in, ii. 888, 
889 
stone in, ii. 897 
stricture of, ii. 888, 901 
congenital, ii. 901 
differential diagnosis of, ii. 909 
excision in, ii. 907 
false passage in, ii. 904 
impassable, relief of retention caused 
by, ii. 907 
nature of, ii. 903 
spasmodic, ii. 902 
treatment of, il. 904 
surgical anatomy of, ii. 888 
tumours of, ii. 900 
wounds of, ii. 894 
X-ray examination of, i. 746 
Urethral fistule, ii. 900 
rigor, ii. 827 
Urethritis, ii. 898 
chronic, complicating gonorrhea, i. 83 
due to B. colt infection, ii. 899 
due to B. proteus vulgaris infection, 
ii. 899 
due to staphylococci infection, ii. 899 
gonorrhceal, ii. 899 
posterior, complicating gonorrhea, i. 


purulent, ii. 898 
simple or mucoid, i. 898 
Urethroscope, ii. 888 
Urethrotome, Civiale’s, ii. 906 
Otis’s, ii. 906 
Syme’s, ii. 906 
Teevan’s, ii. 906 
Urethrotomy, external, ii. 906 
internal, ii. 906 
Syme’s, ii. 806 
Wheelhouse’s, ii. 907 
Uric acid stones, ii. 834 
Urinary calculus, ii. 834 
fistula, ii. 528, 900 
instruments, care and sterilisation of, 
ii. 814 
tract, B. coli infections of, ii. 853 
methods of examination of, ii. 809 
parasites in, ii. 853 
X-ray examination of, i. 743 
Urine, bacteriological examination of, ii. 
814 
deposits in, ii. 814 
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Urine, examination of, ii. 812 
extravasation of, ii. 895, 896 
incontinence of, ii. 883 
nocturnal, ii. 885 

residual, ii. 812 

retention of, i. 805; ii. 884 
post-operative, i. 14 

sae of, in examination of patient, 
i. 

Urography, excretion, i. 745 

Uroselectan, ii. 812 

Uterine mucosa, adenoma of, i. 179 

neoplasms of, ii. 971 

Uterus, acute infections of, ii. 970 
bifid, ii. 961 
body of, affections of, ii. 968 

carcinoma of, ii. 97] 
chronic infections of, ii. 970 
displacements of, ii. 968 
enlargement of, ii. 969 
fibroid, ii. 9°72 
fibroids of, ii. 972 
red degeneration of, ii. 972 
polypi of, ii. 971 
pregnant, rupture of, ii. 527 
prolapse of, ii. 969 
retained products of conception in, ii. 
970 
retroversion of, ii. 968 
retroverted, incarceration of, ii. 979 
rupture of, ii. 963 
sarcoma of, ii. 973 

Uveal tract, ii. 251 

Uveitis, anterior, ii. 258 
central, ii. 258 
posterior, ii. 258 

Uvula, ii. 336 
elongation of, ii. 168 


Vaccination in smallpox, i. 35 
Vaccine therapy in septiczemia, i. 75 
treatment in boils, i. 66 
in leprosy, i. 100 
Vacomotherapy, i. 35, 36 
Vagina, affections of, ii. 964 
double, ii. 961 
neoplasms of, ii. 967 
watery discharge from, li. 963 
Vaginal congenital hernia, ii. 934 
fistula, ii. 968 
hemorrhage, ii. 963 
Vagus nerve, lesions of, i. 352 
Valsalva’s method of inflation of tympanic 
cavity, i. 321 
Van Horn’s catgut, 1. 9 
Varicocele, ii. 949 
operative treatment of, ii. 950 
Varicose aneurysm, i. 260, 278 
operations on, i. 272, 290, 293 
eczema, i. 147, 287 
ulcer, i. 147, 287 
veina, i. 284 
around umbilicus, ii. 530 


Varicose veins, causes of, i. 284 
clinical features of, i. 285 
complications of, i. 286 
hemorrhage from, i. 287 
morbid anatomy of, i. 285 
of labia and vulva, ii. 965 
pouches in, i. 285 
treatment of, operative, i. 290 

by excision, i. 290 
by injection, i. 288 
by Trendelenburg’s operation, 
i. 290 
palliative, i. 287 
Trendelenburg’s test in, i. 286 
Varix, i. 284 
aneurysmal, i. 260, 277 
operations on, i. 293 
arterial, of scalp, ii. 62 
saphenous, i. 285 
Vas deferens, diseases of, ii. 948 
gonorrhasal infection vid, i. 84 
inflammation of, ii. 948 
injuries to, ii. 932 

Vascular affections of skin, i. 247 

Vasectomy in prostatectomy, ii. 925 

Vasomotor changes due to complete 

division of nerves, i. 331 
Veins, diseases of, i. 281 
injuries of, i. 280 
in fractures, i. 409 
rupture of, subcutaneous, i. 280 
structure of, i. 254 
surgical anatomy of, i. 254 
thrombosis of, post-operative, i. 17 
varicese, 1. 284. See also under 
Varicose. 
wounds of, i. 280 
and injuries of, suture of, i. 290 
Vena cava, damage to, causing 
intraperitoneal hemorrhage, ii. 520 
Venereal warts, i. 24] 
Venous hemorrhage, i. 47 
cedema, i. 250 
sinus, 1. 254 
sinuses, injuries of, ii. 24 
thrombophlebitis of, ii. 34 
thrombosis, i. 280, 281 
Ventral hernia, ii. 605 
Ventricle, tapping of, to diminish 
intracranial pressure, ii. 91 
Ventriculography, i. 753; ii. 48 
Verruca necrogenica (butcher’s wart), i. 
102, 236 
Vertebral artery, ligature of, i. 298 
column, mjuries of, ii. 103. See also 
under Spinal column. 

Vertical incision of Edebohl, ii. 514, 855 

Vertigo, ii. 331 

Vesical calculi. See under Bladder. 

Vesicant gases, i. 816 

Vesico-vaginal fistula, ii. 882, 968 

Vesicules seminales, ii. 891 
diseases of, ii. 948 
inflammation of, ii. 948 
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Vesicules seminales, injuries of, ii. 931 
Vesiculitis, acute, ii. 948 
chronic, ii. 948 
complicating gonorrhea, i. 84 
tuberculous, ii. 949 
Vibrio, i. 31 
Vicarious menstruation, ii. 963 
Vincent’s angina, ii. 169, 337 
Viper venom (Russell’s), i. 57 
Virilism, ii. 852 
Viscera, hollow, injury to, diagnosis of, 
ii. 522 
signs of, il. 521 
solid, injuries to, ii. 517 
thoracic, injuries of; ii. 431 
Visceroptosis, ii. 655 
Curtis's abdominal support in, ii. 
656 
Vision, cortical centre of, ii. 5 
fields of, examination of, ii. 284, 287 
measurement of, ii. 284 
variations in, ii. 287 
Visual] function, testing of, ii. 220 
Vitamins, effect of absence of, on bone 
growth, i. 561 
Vitreous, diseases of, ii. 258, 265 
opacitics floating in, ii. 265 
Vocal cords, cadaveric position of, ii. 
372 
paralvsis of, ii. 372 
Volkmann’s ischzemic contracture, i. 385, 
710 
complicating fracture, i. 
466 
Volvulus, ii. 654, 688, 727 
of ceecum, ii. 689 
of pelvic colon, 11. 688 
of small intestine, ii. 689 
of stomach, ii. 630 
Vomit, ‘‘ coffoe-ground,”’ 1. 47 
Vomiting, fecal, in strangulated hernia, 
ii. 572 
in acute abdominal diseases, ii. 722 
in congenital hypertrophic pyloric 
stenosis, ii. 629 
persistent, insulin treatment of, i. 14 
post-anzsthetic, i. 13, 776 
regurgitant, after gastroenterostomy, 
ii. 647 
Von Graefe’s sign in exophthalmic goitre, 
ii. 419 
Von Mikulicz’s disease, ii. 216 
Von Pirquet’s test, i. 105 
Von Recklinghausen’s disease, i. 196, 
245, 342 
Vulva, affections of, ii. 964 
eczema of, ii. 965 
epithelioma of, ii. 966 
neoplasms of, ii. 966 
cedema of, ii. 966 ’ 
syphilis of, ii. 966 
tuberculosis of, ii. 965 
varicose veins of, ii. 965 
warts of, ii. 966 
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Vulvovaginitis, chronic, ii. 964 
gangrenous, ii. 965 
gonorrheeal, ii. 964 


Wagstaffe’s fracture, i. 516 
Walking caliper splint, i. 424, 503 
Wallerian degeneration of nerves, i. 
329 
Wardrop’s operation in aneurysm, i. 
274 
Warts, i. 176, 240 
on penis, ii. 913 
on vulva, ii. 966 
venereal, i. 241 
Wassermann reaction in certain tropical 
diseases, i. 109 
in congenital syphilis, i. 129 
in syphilis, i. 109, 110 
negative, i. 109 
‘‘ Weaver’s bottom,” i. 40I 
Webbed fingers, i. 714 
Webbing of toes, i. 706 
Weber’s test in examination of ear, ii. 
321 
Wernicke’s pupil reaction, ii. 233 
Wertheim’s hysterectomy, ii. 981 
Wharton Hood’s method of fixation in 
fractures of clavicle, i. 449 
Wheelhouse’s staff, ii. 908 
urethrotomy, ii. 907, 908 
White bile, ii. 734, 747 
White leg, i. 251 
White swelling, i. 105, 398, 600, 646 
Whitehead’s operation for piles, ii. 
7194 
for removal of tongue, ii. 205 
Whitlows, i. 228, 229 
intrathecal, i. 230 
subcutaneous, i. 229, 249 
subcuticular, i. 228, 249 
subperiosteal, i. 233 
treatment of, i. 229, 230, 231, 233 
Wilkie’s disease, ii. 640 
Wilm’s operation for chronic empyema 
sinus, ii. 449 
tumour (renal sarcoma of infants), ii. 
848 
Winged scapula, i. 359, 709 
Wiring in operative treatment of 
fractures, i. 431 
Wisdom tooth, impacted, ii. 174 
Witzel’s gastrostomy, ii. 641 
Wolfe’s grafting, i. 149 
Women, gonorrhea in, signs of, i., 86 
Wood’s painful subcutaneous nodule, i. 
234 
Woolsorter’s disease, i. 95 
Wounds, i. 37, 38 
abdomino-thoracic, i. 808 
delayed union or non-healing of, 
causes of, i. 46 
foreign bodies causing, i. 46 
sepsis causing, i. 46 
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Wounds, gunshot, i. 46, 801 
healing of, i. 45 
by first intention, i. 45 
by granulation, i. 45 
by union of granulations (secondary 
suture), i. 46 
incised, i. 39, 225 
healing by first intention, i. 45 
infection of, sources of, i. 6 
lacerated, i. 38 
of abdomen, i. 806 
of blood-vessels, i. 808 
of soft tissues, i. 801 
of thorax, i. 807 
of veins, i. 280 
punctured, i. 40 
suture of, coaptation of out edges, i. 
42 
treatment of, i. 41 
amputation, i. 44 
antiseptics for, i. 42 
application of dressings, i. 44 
arrest of hssmorrhage, i. 41, 42 
cleansing in, i. 41 
drainage in, i. 44 
prophylactic injections in, i. 44 
rest of injured part in, i. 44 
various kinds of stitches for, i. 42, 
43 
when to remove stitches, i. 44 
Wrist drop, i. 360 
Wrist joint, i. 666 
and hand, injuries of, i. 473 
Charcot’s disease of, i. 667, 669 
dislocations of, i. 477 
congenital, i. 708 
excision of, i. 730 
gonorrheal infection of, i. 667 
infection of, acute, i. 666 
differential diagnosis, i. 667 
chronic, i. 667 
Madelung’s deformity of, i. 711 
osteoarthritis of, i. 667 
sprains of, i. 479 
synovial membrane of, i. 666 
syphilitic infections of, i. 667 
tuberculosis of, i. 667 
X-ray examination of, i. 741 


X-ray examination of biliary tract, i. 746 


of bladder, i. 746 
of body, i. 738 
of bones, i. 738 
of bones of arm, i. 742 
of brain, i. 752 
of diaphragm, i. 752 
of digits, i. 742 
of duodenum, i. 749 
of elbow joint, i. 741 
of fractures, i. 407 
of gall-bladder, 747 
of hip joint, i. 742 
of intestinal canal, ii. 652 
of kidney, ureter and bladder, i. 
744-746 ; ii. 810 
of knee joint, i. 742 
of large and small intestine, i. 749 
of lower extremity, i. 742 
of mediastinum, i. 752 
of cesophagus, i. 749 ; ii. 352 
of pelvis, i. 743 
of ribs, i. 743 
of sacrum and sacroiliac joint, 
741 
of shoulder joint, i. 741 
of skull, i. 738 
of spinal column, i. 740 
of spinal cord, i. 753 
of sternum, i. 743 
of stomach, i. 749 
of teeth, i. 739, 748 
of thorax, i. 751 
of tuberculous joints, i. 603 
of upper and lower jaw, i. 740 
of upper extremity, i. 741 
of ureters, 1. 746 
of urethra, i. 746 
of urinary tract, i. 743 
of wrist joint, i. 741 
opaque enema in, i. 750 


X-rays, accelerating screens in, i. 736 


anode in, i. 734 

cathode in, i. 734 

erythema dose of, i. 754 

formation of, in X-ray tube, i. 734 
gas tube in, i. 733 

hard and soft rays, i. 733 


hot cathode tube, i. 734 
incident or central ray, i. 734 
method of production, i. 732 
physical theories in, i. 732 
Potter-Bucky diaphragm, i. 737 
secondary radiations in, i. 736 
stereoscopic pictures, i. 736 


Wry neck, i. 389; ii. 389 


Xanthin stones, ii. 835 

Xantho-myeloma, i. 213 

Xerostoma, ii. 219 

X-ray appearances in spinal caries, ii. 
122 


burns, i. 62 tubes for, i. 733 
erythematous type, 1. 62 visualisation of rays, i. 735 
ulcerative type, i. 62 wave form of one complete cycle, 
X-ray dermatitis, i. 62 7133 


X-rays in diagnosis, i. 732 
in treatment, i. 754 
deep therapy, i. 755 
erythema dose, 1. 754 
of carcinoma of breast, ii. 506 


examination in diagnosis of renal 
stone, ii. 838 
of alimentary tract, 1. 748 
of ankle joint, i. 742 
of appendix, i. 751 
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X-rays in treatment of malignant | Yaws, rectal and anal conditions in, ii. 


tumours, i. 173, 218 ; 781 
of superficial tuberoulous lesions,i. | Young’s prostate retractor, ii. 928 
107 


superficial therapy, i. 754 : 
Zygoma, fracture of, ii. 187 


Yaws, i. 130 Zymotic fevers, i. 137 
granulation tissue protruding from effusions in burss in, i. 399 
anus in, ii. 792 synovitis in, i. 614 
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